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Faculty perceptions of adaptive learning can potentially influence their use of that technology in 
their courses, with implications for student outcomes. Creation of better professional 
development to support faculty implementation of adaptive learning requires understanding 
the relationship between faculty perceptions, behavior, and course outcomes.  
This case study investigated the concerns faculty have about implementing adaptive learning into 
their courses, how those concerns impacted a professor’s levels of use of adaptive learning, and  
ultimately student course outcomes. The research design used to address the research questions 
was a mixed methods case study. The study examined quantitative data collected using SEDL’s 
Stages of Concern Questionnaire (SoCQ) and qualitative data using SEDL’s Levels of Use  
(LoU) interview protocol. Additionally, quantitative data on student’s levels of activity from the 
Realizeit adaptive learning platform was used to analyze the relationship between the professor’s 
LoU and course outcomes. The findings resulting from this study indicate that the lower  
the concerns, the greater the use, and the greater the use, the more student outcomes improve. 
While the analyses of the data were found to be statistically significant, only a small amount of 
the variance was explained. Other, potentially stronger factors appear to impact the  
relationship between student use and course outcomes. 
While the findings for the pre-course data identified the concerns and use of the 
participant as a typical inexperienced, beginner user, the data from the post-course identified him 
as having concerns of a non-user although his use was rated as a Level III Mechanical User. 
While the evidence related to the relationship between the participant’s LoU and student 
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outcomes was inconclusive, indirect evidence of student activity in the 2nd POT did prove 
significant (0.001<0.05). However, there was not enough data to conclude that what the first 
model was predicting was what the second model was using. Interestingly, even with a faculty 
member who has a high student success rate, the use of adaptive learning was predicted to 
increase student final course outcomes by over three points (3.047) for ever additional week 
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Chapter 1 - Introduction 
In higher education institutions across America, there was increasing pressure for 
changes that better meet the needs of a growing body of diverse learners (Johnson, 2016; 
Reynolds, 2014; Watson & Watson, 2013). According to the Center for Law and Social Policy 
(CLASP), “yesterday’s non-traditional student was today’s traditional student” (CLASP, 2014, p. 
1). Consequently, today’s institutions are being compelled to transform from post-World War II 
mass models, where the focus has been on the transmission of skills and knowledge to large 
numbers of learners in a very standardized, one-size-fits-all fashion, to a universal model 
providing supportive pathways through college for all (Trow, 2007; Watson & Watson, 2013). 
While stakeholders insistently call for learning experiences that require more active 
learning strategies, instructionism, consisting of more passive strategies, abounds. Instructionism 
was a pedagogical approach associated with traditional models of instruction known from the 
Industrial Age in which teachers deliver instruction, primarily through the use of lecturing, to 
students (Sawyer, 2014). Sawyer contended, “but the world today was much more 
technologically complex and economically competitive, and instructionism was increasingly 
failing to educate our students to participate in this new kind of society” (Sawyer, 2014, p. 2). 
The reasons instructionism has failed, Sawyer (2014) contended, relates closely to what 
cognitive scientists have discovered – that children learn best when they learn deeper – when the 
learning was more closely like that of a real professional. Brown, Collins, and Duguid (1989) 
argued that there was a “profoundly misleading, theoretical separation between knowing and 
doing” (p.1) in the traditional educational model. There cognitive scientists argued that 
knowledge was situated and that traditional ways of learning result in the development of inert 
knowledge that was unusable in authentic settings (Driscoll & Driscoll, 2005). Sawyer (2014) 
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asserted, “students learn deeper knowledge when they engage in activities that are similar to the 
everyday activities of professionals who work in a discipline” (p. 5) (see Table 1 for more 
examples). 
Table 1 
Deep Learning Versus Traditional Classroom Practices 
Learning knowledge deeply (findings from 
cognitive science) 
Traditional classroom practices 
(instructionism) 
 
Deep learning requires that learners relate new ideas 
and concepts to previous knowledge and 
experience. 
 
Learners treat course material as 
unrelated to what they already know. 
 
Deep learning requires that learners integrate their 
knowledge into interrelated conceptual systems. 
 
Learners treat course material as 
disconnected bits of knowledge. 
 
Deep learning requires that learners look for 
patterns and underlying principles. 
 
Learners memorize facts and carry out 
procedures without understanding how 
or why. 
 
Deep learning requires that learners evaluate new 
ideas and relate them to conclusions. 
 
Learners have difficulty making sense 
of new ideas that are different from 
what they encountered in the textbook. 
 
Deep learning requires that learners understand the 
process of dialogue through which knowledge was 
created, and that they examine the logic of an 
argument critically. 
 
Learners treat facts and procedures as 
static knowledge handed down from an 
all-knowing authority. 
 
Deep learning requires that learners reflect on their 
own understanding and their own process of 
learning. 
 
Learners memorize without reflecting 
on the purpose or on their own learning 
strategies. 
 
Source: Sawyer, R.K. (2014). The cambridge handbook of the learning sciences second edition. 
Cambridge University Press. New York, NY. 
Likewise, the Centre for Educational Research and Innovation (CERI), a division of the 
Organisation for Economic Co-operation and Development (OECD), agreed with the call for 
change in higher education colleges and universities. In a recent publication, Schooling 
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Redesigned: Towards Innovative Learning Systems, the OECD (2015) argued that the way we 
taught learners a generation ago would last them for a lifetime, but today, “schools need to 
prepare students for more rapid economic and social change than ever before, for jobs that have 
not yet been created, to use technologies that have not yet been invented, and to solve social 
problems that we do not yet know will arise” (p. 3). 
With this projection, it was easy to agree with Sawyer (2014) when he explained that we 
are living in a knowledge economy and rote memorization of facts and procedures are no longer 
good enough for success. Graduates must have the ability to think critically and generate new 
ideas, theories, and knowledge (Lucas, Claxton, & Spencer, 2013) and also be capable of 
learning continuously so they can position and reposition themselves in a rapidly changing 
global society (OECD, 2015). The OECD (2015) agreed stating, “educational success was no 
longer mainly about reproducing content knowledge, but about extrapolating from what we 
know and applying that knowledge in novel situations” (p. 3). Colleges and universities are 
striving to identify ways to personalize the experience for individual learners’ needs to ensure 
that the learning environment was of high quality by situating learners in authentic contexts. 
Situating learners in an environment that is similar to that of professionals in the field as well as 
requiring them to think critically and in new ways about what they know is key. Additionally, 
prompting learners to reflect on what they know and also on how their knowledge has grown or 
changed will best prepare today’s learners for the workforce. 
In the 1970s, the birth of a new science of learning emerged (i.e., learning sciences) 
(Sawyer, 2014). Researchers from several related fields (i.e., psychology, computer science, 
philosophy, sociology, etc.) began to collaborate on how children learn. After roughly 20 years 
of research, they came to a consensus that instructionism was “deeply flawed” (Sawyer, 2014, p. 
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2). Additionally, researchers magnified the importance of deeper conceptual understanding, that 
was, allowing learners to apply, or transfer, what they have learned to real-world settings, and in 
novel ways. Further, these investigators contended that learners learn more deeply when they 
actively participate in a learning environment that builds on their prior knowledge and simulates 
the real world of professionals, while allowing for reflective analysis of their state of knowledge 
(Bransford, Brown, & Cocking, 2000). 
Instructionism does none of these things; therefore, researchers agreed that a new 
teaching philosophy was required. Adaptive learning systems, specifically those powered by 
intelligent tutoring systems, are capable of supporting this call for change in higher education 
institutions by providing individualized paths for diverse learners. By determining a learner’s 
current state of knowledge, often referred to as prior knowledge, the adaptive learning system 
can ascertain the ideal, or optimal, starting point for each learner (Shute & Towle, 2003). 
Additionally, the adaptive learning system can monitor each learner’s state of knowledge in real 
time and dynamically adjust instructional activities and strategies as needed. Adaptive learning 
systems can pinpoint the optimal level of challenge delivered to each learner that challenges the 
learner just beyond their current capabilities. This approach to learning (working within a 
learner’s optimal zone of learning) has its roots in Lev Vygotsky’s zone of proximal 
development (ZPD) (Driscoll & Driscoll, 2005). 
Because of the work of learning researchers over the last few decades, there was a greater 
level of knowledge across the field on creating learning experiences that develop learners’ 
abilities to apply what they have learned to new problems. Highly personalized adaptive learning 
systems could help instructors meet current and, potentially, future workforce demands by 
5 
 
ensuring that graduates can solve problems in highly situated learning environments that are 
capable of changing with the industry. 
In parallel with calls for change in American institutions of higher education, medical and 
health studies programs across the country are being asked to “improve pedagogy aligned with 
the needs of future healthcare practitioners” (McDonald et al., 2010). Leading agencies (e.g., the 
Association of American Medical Colleges) in the health and medical field are calling for a 
complete redesign of health sciences courses. While traditional health sciences programs focus 
on communicating content knowledge to learners using passive instructional strategies (e.g., 
lecturing), pressure from the field to adopt pedagogical approaches that develop learners’ higher 
order thinking skills are increasing amidst a growing demand for more practitioners in the field 
to satisfy the growing population nationwide (Association of American Medical Colleges, 2017; 
McDonald et al., 2014). 
If educators at the PK-12 level are reimagining learning using technology and digital 
resources, and if students will be leaving secondary schools with skills more suited to learning in 
the digital age, how does that impact the way higher education serves this new learner? How do 
educators redesign instruction in higher education to better equip learners with a vast array of 
skills needed in the digital age of today’s technology-driven, constantly evolving, job market? 
Additionally, how does the context in which the job market exists impact the pedagogy in higher 





Figure 1.  Pressures on Higher Ed Pedagogical Practices 
Changes in higher education are supported by the current push in K-12 education to 
increase the use of technology in their classrooms through the ConnectEd initiative implemented 
by President Barack Obama and approved by Congress in December of 2015 (UDOE; U.S. 
Department of Education, Office of Educational Technology, 2016). Through this initiative, all 
American students will be connected to high-speed Internet at their schools and libraries. This 
initiative will help schools acquire the digital resources needed to potentially shift traditional 
classroom instruction to a more personalized model based upon learner needs and interests 
(UDOE, Office of Educational Technology, 2016). 
In January 2016, the Office of Educational Technology, a division of the U.S. 
Department of Education, released its National Education Technology Plan to guide teachers and 
educational leaders in reimagining the role of technology in education and aligning with the 
Activities to Support the Effective Use of Technology (Title IV A) of the Every Student 
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Succeeds Act (UDOE, Office of Educational Technology, 2016). This plan has been called a 
national “call to action with a vision for learning enabled through technology making it possible 
for everywhere, all-the-time learning,” with the student as the focus (UDOE, Office of 
Educational Technology, 2016, p. 2). 
Persons in developed countries live and work in a technology-rich world (Garrison & 
Vaughan, 2008; Reynolds, 2014), yet most learning in higher education has changed little over 
the last 900 years (Brockliss, 1996). As suggested by Diana Laurillard in her Foreword to 
Rethinking Pedagogy for a Digital Age, educators must build a bridge between the available 
technologies and how we reimagine pedagogy (as cited in Beetham & Sharpe, 2013). For many 
professions, higher education serves as the main bridge between secondary education and 
professional careers. 
If higher education institutions in the U.S. are to build these bridges Laurillard spoke of, 
major shifts in paradigms would be required before the needed systemic change could occur. 
And while these changes would begin at the top, it would be critical to keep faculty at the center 
of the process and to consider the support they would inherently need for the transformation to 
be effective and have the intended impact on learners (Hall, 2013; Watson & Watson, 2013). Not 
only would leaders of higher education institutions need to open their minds to the possibilities 
that lie in the use of technology-enhanced innovations, but they would also need to build an 
implementation bridge to allow faculty to cross over to this new way of thinking and develop 
new technical and pedagogical skills (George, Hall, Stiegelbauer, & Litke, 2008; Johnson, 2016; 
McDonald et al., 2014). The focus on the perceptions of faculty when implementing innovations 
in the classroom, and the subsequent training and support, was critical to the success of the 
implementation itself (McDonald et al., 2014). 
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While there have been dozens of models developed for studying change, the Concerns-
Based Adoption Model (CBAM) focuses on measuring implementation in education from the 
instructor’s point of view (Gundy & Berger, 2016). Within this model, there are three diagnostic 
tools used to measure aspects of implementing an innovation into the classroom—Stages of 
Concern (SoC) measures the subjective aspects of change, Levels of Use (LoU) measures the 
behavioral aspects of change, and Innovation Configuration (IC) measures how the innovation 
was implemented. Collectively, these diagnostic tools allow one to have a more accurate view of 
what happens in the classroom (Hall, 2013). 
Statement of the Problem 
Faculty perceptions of implementing technology-enhanced innovations not widely 
embedded in higher education institutions will impact implementation and ultimately student 
success (Hall, 2013). By understanding the relationship between instructors’ concerns and how 
they impact individual use and implementation, Hall (2013) asserted institutional leaders will be 
able to provide appropriate support and training for faculty throughout the entire change process. 
Purpose of the Study 
The purpose of this study was to determine the relationship between faculty perceptions 
of implementing adaptive learning into their courses, levels of use of the innovation, and course 
outcomes after using adaptive learning. In this study two instructors were initially going to teach 
separate sections of the same course, Anatomical Kinesiology, at a large public institution 
located in the southeastern United States. However, one instructor declined to participate. The 
study implemented a relatively new strategy web-based adaptive learning. The course was 
chosen for the study due to the high number of students who fail the course both in their first 
attempt (over 43%), and in their second attempt (nearly 50%). 
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Significance of the Study 
The perceptions of faculty when implementing a technology-enhanced innovation, such 
as adaptive learning, into their higher education courses will provide insight into areas of 
concern that administrators should consider addressing using professional development and 
workshops. Ultimately, addressing faculty concerns and providing the needed support could 
affect the potential impact of the innovation on student course outcomes. 
Research Questions 
1. What are the concerns and use, expressed through the Stages of Concern 
questionnaire and Levels of Use protocol, of higher education instructors when 
implementing adaptive learning into their courses? 
2. What are the relationships between an instructor’s pre/post Stages of Concern and 
Levels of Use when implementing adaptive learning into their courses? 
3. What are the relationships between an instructor’s Levels of Use of adaptive learning 
and course outcomes? 
Definitions of Terms 
Adaptive learning. This study will use Lavieri’s (2015) definition of adaptive learning, 
as “a type of learning instantiated by computer software that adapts, in real-time, to learner 
actions in order to maximize learning outcomes” (p. 5). 
Innovation. For this study, innovation will be defined using Gene Hall’s (2013) 
description: “innovation was used to represent all types of change whether it be a new 
curriculum, instructional process, or organization redesign” (p. 267). 
Intelligent tutoring systems (ITS). Ma, Adesope, Nesbit, and Liu (2014) provide the 
following detailed description, which will be used in this study: “An ITS was a computer system 
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that for each student performs tutoring functions by (a) presenting information to be learned, (b) 
asking questions or assigning learning tasks, (c) providing feedback or hints, (d) answering 
questions posed by students, or (e) offering prompts to provoke cognitive, motivational or 
metacognitive change” (p. 902) based upon information collected by the system that was then 
used to adapt any of the tutoring aspects listed above. 
Learning machines. This study will use Edward Lavieri’s (2015) definition of learning 
machines, as “machines that have the capacity, through software, to add to their body of 
knowledge based on software operations and user input” (p. 5). 
Limitations and Delimitations 
The study has the following limitations: 
1. The implementation of adaptive learning was limited in this case by its use of the 
kinesiology course at the university, which makes the random grouping of participants 
into control and treatment groups ethically untenable. 
2. Since this was a case study, the results from this study cannot be generalized to all 
populations. 
3. Since the instructors teaching the course had not been trained on authoring in the Realizeit 
platform, they were not able to make edits to the iteration of the course used for this 
study. 
4. Due to time constraints related to course development, instructors from another university 
created the course used for this study and therefore the course did not align with the 
instructor’s content. 
5. Professor B’s withdrawal from the study was a limitation. 
The study had the following delimitations: 
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6. Because the fact that the participating faculty was not be able to make any edits to the 
course during the pilot, the researcher decided not to include the Innovation 
Configurations instrument as a part of the study. Additionally, implementation of 
adaptive learning was very different from one institution or domain to another. 
Assumptions 
It was assumed in this study that each participant would answer the questionnaire and 
interview questions honestly due to their anonymity. Confidentiality was preserved and, as 
volunteers, each participant was informed he/she could withdraw from the study at any time with 
no consequences. 
Organization of the Study 
This dissertation contains five chapters. The current chapter, Chapter 1, introduces the 
research problem that will be investigated, describing its background, significance, research 
questions and hypotheses, limitations, delimitations, and assumptions. Chapter 2 includes an 
extensive review of the relevant literature to support the main aspects of this study—specifically, 
adaptive learning and faculty perceptions of implementing innovations. Chapter 3 was a 
description of the research methodology, including how participants were selected, the 
instruments that were used, and how data were collected and analyzed. Chapter 4 was an analysis 








Chapter 2—Literature Review 
The purpose of this literature review was to examine theories, trends, and research related 
to the current state of adaptive learning in higher education. An emphasis will be placed on the 
impact faculty perceptions have on implementing adaptive learning and on the level of use based 
upon faculty concerns. 
Multiple databases were used to ensure a comprehensive review. The most commonly 
used databases were Google Scholar and the Encore catalog through the University of Memphis 
library, which queried numerous databases synchronously. As needed, searches were conducted 
from citations listed in articles examined. The researcher used the following keywords when 
searching for literature: adaptive learning, personalized learning, intelligent tutoring systems, 
learning machines, faculty perceptions and innovations, and the Concerns-Based Adoption 
Model (CBAM).  
What is Adaptive Learning? 
Referred to by many as personalized learning, adaptive learning was still being defined 
and debated as this relatively new concept, with its roots dating back to the 1950s and the work 
of B. F. Skinner on programmed instruction (Mödritscher, Garcia-Barrios, & Gutl, 2004), 
continues to evolve and take shape. Similarly, leaders in the industry also struggle to agree upon 
a commonly accepted term for adaptive learning, and the following was a short list some of 
closely related terms: adaptive educational hypermedia (Akbulut & Cardak, 2012; Flores, Ari, 
Inan, & Arslan-Ari, 2012), computer-based learning, adaptive learning environments 
(Vandewaetere, Desmet, & Clarebout, 2011), adaptive instruction, intelligent tutoring systems, 
personalized learning, adaptive e-learning systems (Beldagli & Adiguzel, 2010), and 
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individualized web-based learning environments (Özyurt & Özyurt, 2015), just to name a few. 
While these terms have a lot in common, none of them was synonymous with adaptive learning. 
Broadly, adaptive learning was instruction, using computers and other electronic devices, 
tailored to meet the needs of individual learners by adjusting the content and activities delivered 
to each learner at the right time in order to maximize learning outcomes (Lavieri, 2015). Park 
and Lee (2003) describe adaptive learning as any form of modification made to better 
accommodate the learner, be it in a face-to-face setting or in technology-enhanced learning 
environments. The Education Growth Advisors (2013a), providing a more detailed definition of 
adaptive learning and separating it from personalized learning, propose “adaptivity was different 
from personalization in that it takes a more sophisticated, data-driven, and, in some cases, non-
linear approach to remediation” (p. 6). They believe that where personalization can recommend 
next steps to the learner, such as extra work or remedial work, an adaptive system was able to 
adjust based upon the learner’s interactions with the system while dynamically developing the 
learner profile over a period of time which will allow it to anticipate what the learner will need. 
Shute and Zapata-Rivera (2008) provided one of the most comprehensive descriptions of 
adaptive learning by clearly defining many of the terms associated with this model of 
learning. They define adaptivity as “The capability exhibited by an organic or an artificial 
organism to alter its behavior according to the environment” (p. 278). Shute and Zapata-Rivera 
explained that an adaptive system can “alter its behavior according to learner needs and other 
characteristics” (p. 278) which was described by a learner model, a representation of the learner 
maintained by the adaptive system. They further explained that “to adapt means making an 
adjustment from one situation or condition to another” (p. 279). Technology, they asserted, uses 
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the application of sciences to achieve an objective, and describe a system as a “network of 
related computer software, hardware, and data transmission devices” (p. 279). 
The U.S. Department of Education’s Office of Educational Technology (2016) defined 
“adaptive” in the follow way: 
Digital learning systems are considered adaptive when they can dynamically 
change to better suit the learning in response to information collected during the 
course of learning rather than on the basis of preexisting information such as a 
learner’s gender, age, or achievement test score. Adaptive learning systems use 
information gained as the learner works with them to vary such features as the 
way a concept was represented, its difficulty, the sequencing of problems or tasks, 
and the nature of hints and feedback provided. (as cited in Oxman & Wong, 2014, 
p. 5) 
A number of variables about the learner, such as prior knowledge, skill level, motivation, 
and persistence (Shute & Zapata-Rivera, 2008, p. 280), as well as learning preferences are 
collected and used to make decisions about the learning path that best meets each learner’s 
needs. The ability to collect such data on learners was often powered by algorithms, or a well-
defined sequence of operations. Intelligent tutoring systems, such as the various adaptive 
learning platforms available today, can harness the information collected on each learner in order 
to adjust to meet the learner’s needs at a highly granular level. This process was at its best when 
the system was used over a period of time; the longer the amount of time the system has to 
collect information about the learner, the better it was able to anticipate and implement the 




Rooted in education, psychology, and artificial intelligence, intelligent tutoring systems 
(ITSs) are often, though not necessarily, delivered using the Internet, and are used for one-to-one 
tutoring and instruction that involves problem solving (Phobun & Vicheanpanya, 2010). ITSs 
allow for highly interactive and engaging instruction by assessing each learner’s actions within 
interactive environments to develop a model of the learner. 
Although Bloom’s (1984) research proclaimed that human tutoring produced a 2.0 sigma, 
we now know the effect of human tutoring on learning was closer to 0.79 (VanLehn, 2011), also 
a large effect size. VanLehn (2011) reviewed over 300 studies related to five types of tutoring, 
which are separated by their level of granularity: (a) step based; (b) substep based; (c) answer 
based; (d) human; and (e) no tutoring.  In his analysis, he found step based tutoring had a 0.76 
effect size compared to no tutoring, a close second to that of human tutoring (0.79) supporting 
the belief that “as the granularity of tutoring decreases, the effectiveness increases: (VanLehn, 
2011, p. 197). 
Functions of Adaptive Learning Systems 
Adaptive learning systems have four major functions: (a) to gather information and 
preferences about the learner (Inan, Flores, & Grant, 2010; Park & Lee, 2003; Triantafillou, 
Pomportswas, & Demetriadwas, 2003); (b) to build a user model based on many attributes about 
the learner, such as preferences, prior knowledge, skills, and attitudes (Brusilovsky, 1998; Inan et 
al., 2010; Park & Lee, 2003); (c) to use the data collected on the learner to make instructional 
decisions to optimize learning (Danielson, 1997; Far & Hashimoto, 2000; Inan et al., 2010; Inan 
& Grant, 2008); (d) to continuously monitor the learner’s activities to update the user model 
about the changing needs of the learner (Inan et al., 2010; Papanikolaou, Grigoriadou, 
Kornilakwas, & Magoulas, 2003). 
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Theoretical Approaches to Adaptive e-Learning Systems 
There are four main theoretical approaches to the design of adaptive e-learning systems: 
(a) macro-adaptive; (b) aptitude–treatment; (c) micro-adaptive; and (d) constructivist–
collaborative (Fitre, Bratu, & Calin, 2009; Mödritscher et al., 2004; Park & Lee, 2003). 
Macro-adaptive Approach.  The macro-adaptive approach, which can be traced back to 
the 1970s (Mödritscher et al., 2004), was typically based around a group of learners, placed 
together using results from formal assessments, with a curriculum unique to their group 
(Landsberg et al., 2012; Randi & Corno, 2005). “A key feature of macro-adaptation was that the 
adaptive interventions are pre-planned; the decision about what to adapt and how to adapt are 
locked in place before instruction begins” (Spain, Priest, & Murphy, 2012, p. 89). The adaptation 
in a macro-adaptive system usually takes place based on assessments prior to instruction 
(Landsberg et al., 2012). 
Macro-adaptive approaches are easier and less costly to implement since they do not 
require as much work or effort to develop as some other approaches (Spain et al., 2012). One of 
the most widely used macro-adaptive methods includes allowing the learner to move at their own 
pace, and another was allowing the learner to have choice in their learning path sequence 
(Landsberg et al., 2010). Very little variation in the content was allowed, and the use of 
complicated mathematical equations, or algorithms, was not needed to incorporate this approach 
(Landsberg et al., 2012). Programmed Logic for Automatic Teaching Operations (PLATO) was 
an example of a macro-adaptive approach where the learner’s weaknesses are identified, and 
then remediation for skills that have not been mastered was prescribed until all required skills 
have been mastered (Szabo & Montgomerie, 1992). 
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Aptitude Treatment Interaction Approach. The Aptitude Treatment Interaction (ATI) 
approach was a delivery method where the instruction was adapted based on “student aptitudes 
or abilities that can be matched with certain types of instructional techniques or content” 
(Landsberg et al., 2012, p. 98). Essentially, instruction using this approach was tailored to the 
individual differences (e.g., intellectual ability, cognitive styles, learning styles, motivation and 
prior knowledge; (Shute & Towle, 2003) of each learner to optimize learning. 
Some of the key aspects of the ATI approach are the amount of control given to the 
learners (Beldagli & Adiguzel, 2010) and the meta-cognitive abilities of the learner (Park & Lee, 
2004). Depending upon learner ability, more or less control over the type of and the pathway 
through the instruction was given to learners. Learners with less prior knowledge need less 
control, while learners with greater prior knowledge should be given greater control 
(Mödritscher et al., 2004). Meta-cognitive abilities (a learner’s ability to think about his thinking) 
have an impact on numerous variables affecting the learner, such as the degree of feedback given 
to each learner, the amount of tutoring needed, and the amount of control the learner has over the 
instruction (Park & Lee, 2004). 
Micro-Adaptive Approach. Developed in response to the failure of the ATI approach 
(Landsberg et al., 2012), micro-adaptive approaches center a learner’s instruction on current 
performance (Landsberg et al., 2010), and are the most responsive to individual learner needs 
(Park & Lee, 2004). “The oldest model for the micro-adaptive approach was the idea of 
programmed instruction originally applied by Pressey in 1926” (Mödritscher et al., p. 3, 
2004). Training, or instruction, was adjusted in real time based upon continuous assessments of 
learner performance (Spain et al., 2012). This approach was the most responsive to individual 
learner needs and was also the most similar to one-to-one tutoring (Landsberg et al., 2012). In 
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face-to-face learning, human tutoring was at the “highest end of the adaptive learning spectrum” 
(Spain et al., 2012, p. 90). 
In a micro-adaptive e-learning environment (the type of adaptive learning employed in 
this study), ITSs, rooted in artificial intelligence, mimic one-to-one tutoring by tailoring every 
aspect of the learner’s experience to his individual needs, which are assessed using various 
mathematical processes within the system. Bloom (1984) argued that learners who were given 
one-to-one instruction scored two standard deviations higher than those in traditional classroom 
settings. The negative aspects of micro-adaptive approaches in e-learning are the required use of 
algorithms, which are necessary to deliver just-in-time resources to individual learners at any 
given moment during their experience (Landsberg et al., 2010), and the amount of time and cost 
needed to develop and set up the adaptive system (Pew & Mavor, 1998; Shute & Zapata-Rivera, 
2008). 
Arguably, one of the greatest barriers to successfully implementing micro-adaptive 
learning was the work entailed in the development of the content. First, the developer, working 
with a subject matter expert (SME), must break up the entire course—for instance, into bit-sized 
pieces, or learning objects. Next, prerequisites must be identified to help the system understand 
the order, if any, that learners are to work in. Additionally, the developer and SME must identify 
each point where learners are likely to struggle or experience problems, and prepare various 
supports learners may need, such as worked examples. Then, the content, if not already 
available, must be developed to meet the needs of learners at this very granular level. 
Assessments must also be developed to allow the system to continuously determine the learner’s 
knowledge state using artificial intelligence. 
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Constructivist–Collaborative Approach. The Constructivist–Collaborative Approach, 
an approach for learning in an e-learning system (Mödritscher et al., 2004), was driven by active 
learning and was centered on how people learn and the use of collaboration technologies 
(Beldagli & Adiguzel, 2010; Mödritscher et al., 2004). As the term “constructivist” applies, 
learners construct their own knowledge from their own personal experiences and prior 
knowledge (Akhras & Self, 2000). Developed in the late 1990s, this approach began to take 
shape when researchers started to look into collaborative and constructivist types of learning and 
how they can be used in e-learning (Mödritscher et al., 2004). 
Adaptive Methods 
Similar to the instructional methods or strategies used in a face-to-face classroom, web-
based adaptive learning environments also incorporate particular methods to help learners 
succeed. Inan et al. (2010) described adaptive methods as techniques, treatments, and strategies 
that are used to adjust instruction to meet learners’ needs. Although classroom teachers use what 
they know about students to adjust the instruction to meet the needs of that particular group of 
students, such as adjusting the level of difficulty, the sequence, and the content presented, many 
adaptive learning systems are capable of making those same adjustments but on a micro, or 
individual student, level. While Brusilovsky (1998, 2001) described several adaptive methods 
that can be used (such as adaptive interfaces, content, and navigation), Inan and Grant (2008) 
extended those methods (see Table 2) to include adaptive instructional activities, support and 







Summary of Adaptive Methods by Inan and Grant (2008) 
Methods Description 
Adaptive Content Adjusting the organization, format, or amount of content 
  
Adaptive Sequencing Ordering content in the most suitable way 
Adaptive Navigation and 
Orientation 
Changing the appearance and structure of navigations, e.g., 
direct guidance, link annotation, or hiding links 
Adaptive Support and 
Feedback 
Providing intelligent help and feedback during the learning 
process regarding student actions 
Adaptive Learning 
Activities 
Providing a different instructional treatment for each user 
Adaptive Interaction Adjusting interactions with content, learners, instructor, and 
interface to increase learner engagement 
Adaptive Collaboration Using system knowledge about different users to form 
collaboration groups 
Adaptive Interface Changing the visual interface of the pages according to 
individual preferences 
Adaptive Social Context Maintaining interest or user appeal by providing an adjusted 
social context 
Adaptive Learner Control Giving options to each individual to decide the system 
adaptation level 
 
Source: Inan, F. A. & Grant, M. M. (2008). Individualized web-based instructional design. In T. 
T. Kidd, & H. Song (Eds.), Handbook of research on instructional systems and technology (pp. 
582–595. Harrisburg, PA: Idea Group. 
Adaptive Technologies 
Shute and Zapata-Rivera (2008) broke adaptive technologies down into two types: soft 
and hard technologies. The primary goal of soft technologies, usually algorithms that “broaden 
the types of interaction between students and computers” (p. 278), was to create a learner model 
by way of ongoing diagnostic assessments and then to use the data collected on the learner to 
prescribe the content needed, while hard technologies are “mainly used for input (i.e., data 
capture) and presentation purposes” (p. 285). 
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Shute and Zapata-Rivera (2008) provided an overview of adaptive technologies, while 
not exhaustive, most closely relates to the learner model. The soft technologies discussed include 
quantitative, qualitative, and cognitive modeling; machine learning; Bayesian networks; 
stereotype and overlay methods; plan recognition; the cumulative/persistent student model; the 
temporary student model; and pedagogical agents. The hard technologies discussed include 
biologically based devices, speech-capture devices, head-gesture capture devices, and assistive 
technologies. 
The two major types of technologies that make up an adaptive learning system are 
intelligent tutoring systems and adaptive hypermedia systems (Beldagli & Adiguzel, 2010). 
Intelligent tutoring systems apply artificial intelligence (Surjono, 2009) with the goal of 
providing the benefits of one-to-one tutoring automatically and cost-effectively (Ong & 
Ramachandran, 2000), essentially simulating the best aspects of a great teacher to students on a 
one-to-one basis. Adaptive hypermedia, on the other hand, can be best used when learners have 
different goals and interests, and where there was a rather large hyperspace (Beldagli & 
Adiguzel, 2010). Adaptive hypermedia systems adapt to users based upon their browsing 
behavior and will adapt either the content on the page or the hyperlinks presented to the user 
(Mödritscher et al., 2004). 
Framework of Adaptive Learning Systems 
Adaptive learning systems are typically made up of three models: (a) learner model, (b) 
domain model, and (c) adaptation model (Murray & Pérez, 2015; Oxman & Wong, 2014). The 
learner model was the main component of an adaptive learning system (Esichaikul, Lamnoi, & 
Bechter, 2011), and was responsible for developing and maintaining an accurate representation 
of the learner by obtaining important characteristics of the learner such as personal information, 
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learning preferences, knowledge level, and cognitive abilities (Murray & Perez, 2015; Phobun & 
Vicheanpanya, 2010). This part of the system was broken down into domain-specific information 
(student knowledge model) and domain-independent information (Esichaikul et al., 2011). The 
domain-specific information “describes the students’ knowledge level, their understanding of 
domain knowledge or curriculum elements, the errors that the students made, the students’ 
knowledge development process, records of learning behaviors, records of evaluation or 
assessment, and so forth” (p. 345); essentially, it comprises all information related to a learner’s 
academic progress. Esichaikul et al. (2011) described the domain-independent information, in 
contrast, as the information related to the learner’s skills or behaviors as well as other learner 
characteristics (i.e., cognitive abilities, motivation, and preferences). In a static system, learner 
characteristics are collected once, whereas in a dynamic system, the learner model was 
continuously updated (Murray & Pérez, 2015). 
The domain model was responsible for the organization of knowledge and determines 
what was to be adapted; it also serves as a repository for the instructional resources (Esichaikul 
et al., 2011; Murray & Pérez, 2015). The domain model consists of the course content and the 
delivery system (Esichaikul et al., 2011). This model was further organized into the following 
parts: content hierarchy, domain content, and test construction. The content hierarchy was 
organized similar to the table of contents within a textbook—with chapters, sections, and 
subsections (Esichaikul et al., 2011). 
The adaptation model combines the learner model with the domain model and selects 
which nodes to analyze, to determine what the learner’s needs are compared to the learner 
model, in order to deliver the appropriate content to the learner (Esichaikul et al., 2011). Nodes 
(i.e., assignments, videos, articles, quizzes, etc.) are broken down into the following three 
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categories, with each type requiring specific instructional strategies: basic knowledge, procedural 
knowledge, and conceptual knowledge (Esichaikul et al., 2011; Shute & Towle, 2003). By doing 
this, the adaptation model was constantly making decisions about which learning objectives from 
which nodes the learner should be presented with, until they are able to complete the node and all 
subsequent nodes until the course was complete. 
Effectiveness of Adaptive Learning Systems 
At the onset, there appeared to be little empirical evidence available to determine the 
effectiveness of adaptive learning systems, and the limited evidence that was available indicated 
mixed results (Akbulut & Cardak, 2012; Inan et al., 2010). While matching/mismatching studies 
indicated improved student performance, studies on the effectiveness of individual adaptive 
methods were mixed. Content presentation and sequencing, adaptive self-regulation, adaptive 
assessment and feedback, and adaptive scaffolding all had positive impacts on student 
performance while studies of adaptive navigation and interface had no significant effects (Inan et 
al., 2010). 
In an analysis of publications from 2000 to 2011, Akbulut and Cardak (2012) found that 
slightly more than half of studies conducted (41 out of 70, or 58.6%) focused on the framework 
of an adaptive learning system as opposed to the effectiveness of learning style-based adaptive 
learning. Of the 70 studies these researchers analyzed, 57 (81.4%) addressed learning styles 
whereas only 13 (18.6%) focused on automatic student modeling. Akbulut and Cardak (2012) 
noted the following findings related to adaptive educational hypermedia environments that were 
consistent across many studies: (a) positive effects on learner performance; (b) increased 
perception of learning outcomes; (c) facilitation of learning processes; (d) higher satisfaction 
levels; (e) user-friendly systems; (f) useful and helpful systems; (g) a preference for learner 
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control; (h) learners generally accepted system recommendations; and (i) no significant effect on 
learning outcomes. 
More recently, however, it appeared that some universities are seeing positive results 
using adaptive learning systems. For our study, and the results from universities discussed below, 
the adaptive learning environment Realizeit was the chosen platform. 
Realizeit was a content-agnostic, micro-adaptive learning environment that can be used in 
any domain and can be delivered in any format (e.g., text, audio, video, interactive simulations) 
(Lynch & Howlin, 2014). By uncovering latent, or potential, knowledge, the Realizeit platform 
was capable of determining the optimal starting point for each learner individually. Learners 
bring differing levels of knowledge to each course. Identifying their individual knowledge state 
early and often allows the Realizeit platform to tailor each learner’s learning map with the most 
optimal pathway, thus allowing learners to spend their time learning what they do not know and 
less time on knowledge for which they already have demonstrated a set level of mastery, or 
competency. 
Western University.  At Western University, the College of Dental Medicine program 
incorporated Realizeit into the delivery of its blended course on Head & Neck Anatomy in the 
fall of 2013. The average lab exam scores improved from 55.01 to 74.75%, and the written exam 
scores improved from 81.39 to 88.45% from the year before the implementation of the blended 
adaptive learning systems model. In this model, learners engage with the didactic content prior to 
attending the next classroom session, and then spend class time engaged in activities that 
encourage higher order thinking skills and critical thinking skills using problem-solving 
activities, case studies, and other activities that require learners to demonstrate and apply 
knowledge and skills (R. Hasel, personal communication, September 15, 2015). In the following 
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year (2014), the lab and written exam scores improved again from 74.75 to 87.01% and from 
88.45 to 88.53%, respectively (R. Hasel, personal communication, September 15, 2015). 
University of Central Florida.  In the fall of 2014, the University of Central Florida 
(UCF)’s Research Initiative for Teaching Effectiveness conducted a pilot study to gauge the 
effectiveness and impact of adapting two courses (General Psychology and Physiopathology) on 
student outcomes, and to obtain students’ perceptions of the instruction in the Realizeit system 
(Howlin, 2015). The results of the study were compared to the outcomes in other sections of the 
same course offered in the traditional face-to-face setting or fully online but with different 
instructors, using the grades achieved in the course as the measurement of learning (Howlin, 
2015). Additionally, the students enrolled in the Psychology course were also required to take an 
external exam that allowed the researchers access to additional data from which to predict how 
future students might perform on the exam. 
Regarding the effectiveness and impact on student outcomes, the results of the UCF study 
showed that students who were enrolled in the courses supported by the adaptive system 
Realizeit outperformed those in both the face-to-face courses and the online courses, although 
the differences were not found to be statistically significant due to the small sample size 
(Howlin, 2015). Additionally, 82.8% of these students stated they felt they learned the course 
content better. When asked about ease of use, 89.4% of the class reported that the system was 
easy. Nearly 78% of the students felt the assessments were effective, and 80.9% reported the 
system accurately measured their ability level. Overall, students had a positive perception of the 
instruction provided by the Realizeit system, with 83.7% of the students reporting they would 
take a course on this system again. 
Current State of Adaptive Learning in Higher Education 
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Education was currently experiencing a revolution based on the explosion of easily 
accessible and cost-effective technology tools and systems. Unlike past technology-driven 
educational innovations, the current uprising appeared to be gaining enough steam to have a 
lasting impact on education; instead of bringing textbooks to individual students, today’s 
technology tools are capable of laying the entire body of knowledge about any topic a learner 
may be interested in right at their fingertips. These tools allow learners to access information 
anytime and from anywhere. Advocates promote the use of these technology tools to improve 
instruction offered at the individual student level. Critics believe it’s the next big failure since 
every major technology-enhanced innovation in recent past failed to meet the expected outcomes 
of its time (Ferster, 2014). Regardless of one’s perspective, the current revolution, adaptive 
learning, was quickly finding its way into conversations related to improving student learning at 
the micro, or individual student, level. 
Unfortunately, college classes of today are the essentially the same as they were many 
years ago—primarily passive learning environments where the instructor lectures nearly the 
entire class every day of the semester, with only a handful of assessments. In his study of the 
history of universities, Brockliss (1996) stated that universities have been using the lecture as the 
main delivery mode of instruction for over 900 years. While lectures tend to be more effective 
for immediate recall of facts, they are woefully ineffective for long-term retention (McKeachie, 
1990). Freeman et al. (2014) completed a meta-analysis of 225 studies that compared active and 
passive learning methods and found that, on average, “students in traditional lecture courses are 
1.5 times more likely to fail than students in courses with active learning” (p. 8410). They also 
concluded “failure rates under traditional lecturing increase by 55% over the rates observed 
under active learning” (p. 8410). Despite what we now know about how people learn and the 
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benefits of incorporating more active learning strategies into the learning experience 
(McClenney, Marti, & Adkins, 2007), college instructors continue to use the ineffective mode of 
lecturing as the primary delivery of instruction. 
Adaptive learning holds much promise for the transformation of higher education, 
particularly when used in a blended learning format. While many institutions are experiencing 
considerable success in their use of adaptive learning, Dale Johnson (2016), the manager of 
Arizona State University’s Adaptive General Education Program, explains that we are still in the 
early adoption phase of this innovation. To date, the greatest number of adapted courses was 
offered by Colorado Technical University, with 111 adapted courses serving 32,319 unique users 
(Zone, 2016). 
Rationale for Adaptive Learning in Higher Education 
Shute and Zapata-Rivera (2008) denoted three major arguments for the use of adaptive 
learning systems and technology. The first issue they discuss was the fact that learners have a 
wide range of knowledge, skills, and abilities coming into a lesson (Shute & Zapata-Rivera, 
2008). They argued that these differences are large and powerful, and our traditional approach to 
teaching was not sufficient in closing the gaps. Shute and Zapata-Rivera (2008) argued that 
“incoming knowledge was the single most important determinant of subsequent learning” (p. 
280) and cited the work of Alexander and Judy (1988), Glaser (1984), and Tobias (1994) as 
further evidence. Assessing the learner’s prior knowledge, or incoming knowledge and skills, 
was critical in determining the optimal starting point for each learner (Shute & Zapata-Rivera, 
2008). Understanding the impact of a learner’s knowledge and skills, as well as any disabilities, 
can ensure learners are provided with the appropriate content in a way that best meets their 
needs. For example, Shute and Zapata-Rivera (2008) explained how a learner with a visual 
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impairment will struggle with visual content regardless of prior knowledge, because the content 
has not been adapted to meet the learner’s abilities and/or disabilities. 
A second argument for adapting learning lies in the differences in demographic and 
sociocultural variables. These factors have a strong influence on learning and thus learner 
achievement (Conchas, 2006; Desimone, 1999; Fan & Chen, 2001; Shute & Zapata-Rivera, 
2008). Shute and Zapata-Rivera (2008) argued that “differential access to information and other 
resources” (p. 280) was the main reason the achievement gap exists in the United States, and that 
the development of various adaptive technologies could close this access disparity. The National 
Assessment of Education Progress (NAEP, 2016) defined “achievement gaps” as the “gaps [that] 
occur when one group of students (such as students grouped by race/ethnicity, gender) 
outperforms another group and the difference in average scores for the two groups was 
statistically significant (that was, larger than the margin of error).” 
The third argument Shute and Zapata-Rivera (2008) made for the use of adaptive learning 
systems and technology related to the affective state of individual learners. They contended that 
the affective state of learners, such as frustration, boredom, motivation, and confidence, 
influences learning. Through the use of current and emerging technologies, and software with 
capabilities such as gesture detection (Kettebekov, Yeasin, & Sharma, 2003), eye tracking 
(Conati, Merten, Muldner, & Ternes, 2005), facial expression detection (Yeasin & Bullot, 2005), 
head position (Seo, Cohen, You, & Neumann, 2004), body posture and position (Chu & Cohen, 
2005), and speech (Potamianos, Narayanan, & Riccardi, 2005), the future potential of adaptive 
learning to address the affective state of learners was promising. 
In a traditional face-to-face learning environment with a ratio of one teacher to 20 or 
more students, it was impossible for teachers to meet each and every learner where they are with 
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regards to their current knowledge and understanding, and to adjust the content, activities, and 
support specific to each learner’s needs right when the learner needs it. Likewise, teachers are 
unable to provide this level of instruction anytime or anywhere. Individual tutors would be 
needed in order to come close to obtaining such individualization. Adaptive learning, through the 
use of an adaptive learning system, was capable of providing the effects of offering each learner 
his own personalized tutor. 
Most educators today believe the “one-size-fits-all” policy that has long been ascribed to 
by the powers that govern American education falls short of meeting the needs of today’s diverse 
population. The problem with one-size-fits-all instructional methods was not only that today’s 
learners are different from the learners of that day and age, but that today’s learners also learn 
differently (as many argue, although they lack empirical evidence). A paradigm shift from 
passive to active learning has been brewing in recent years (Barr & Tagg, 1995), with the 
emergence of the Information Age. 
Benefits of Adaptive Learning in Higher Education 
As with e-learning, adaptive learning was beneficial because it can be delivered 
anywhere at any time, eliminating distance (Phobun & Vicheanpanya, 2010). But where it goes 
beyond typical e-learning was by dynamically accommodating to the individual learner, in a 
nonlinear fashion, providing just-in-time adaptation to nearly every aspect of the learning 
experience. 
After the initial investment, adaptive learning addresses the issues of the Iron Triangle—
cost, quality, and accessibility (Education Growth Advisors, 2013a)—by increasing access and 
“produc[ing] a higher-quality learning experience (as measured by student engagement, 
persistence, and outcomes) at potentially reduced cost by making high-quality instruction more 
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scalable” (p. 5). According to Education Growth Advisors (2013a), Arizona State University has 
seen an 18% increase in pass rates and a 47% decrease in student withdrawals, and has retained 
$12,000,000 in lost tuition with the use of adaptive learning. Additionally, another study of 
roughly 700 students from two state universities and four community colleges saw a 7% increase 
in the number of students who passed and an 8% increase in retention rates with adaptive 
learning (Education Growth Advisors, 2013a). Lastly, this group stated that the University of 
New South Wales saw a decline from 31 to 14% in course drops while experiencing an almost 
30% increase in student population. 
In a recent presentation, Dale Johnson (2016), manager of the Adaptive General 
Education Program at Arizona State University, presented the following data for their Biology 
100 course that includes 300 non-majors: persistence improved (withdrawals dropped to 1.5%), 
performance increased (students earning a C or higher increased to 94%), student and faculty 
satisfaction increased (with one instructor stating he would “never lecture again,”) and money 
was saved by having fewer repeaters; the money saved was spent putting more instructors in the 
classroom. 
Robert Hasel, Associate Dean and instructor at Western University of Health Sciences 
College of Dental Medicine (R. Hasel, personal communication, September 15, 2015), states the 
use of an adaptive learning system has been a “resounding success” (p. 5), and the use of the 
adaptive learning system along with a blended model has “generated enthusiasm, excitement, fun 
and great outcomes. Students were actively engaged in their learning and achieved higher levels 
of applied, critical thinking, and problem solving knowledge” (p. 5). 
Renowned educator John Hattie (2009) completed a meta-analysis of almost 800 studies 
on student achievement and found the following data to support the use of innovations such as 
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adaptive learning to improve student achievement: “formative evaluation (d = .90), acceleration 
(d = .88), effective feedback (d = .73), meta-cognition (d = .69), mastery based learning (d = 
.58), interactive content (d = .52)” (p. 3). 
Barriers to Implementing Adaptive Learning in Higher Education 
At this time, there are many challenges and barriers to effectively using adaptive learning 
systems. According to Shute and Zapata-Rivera (2008), one of the core challenges was the 
accurate development of the learner model. Presently, the cost of developing and applying 
adaptive learning was relatively high, although some recent studies with Arizona State 
University, which saved over $12 million by 2013 from a reduction in lost revenues in student 
withdrawals and dropouts (Education Growth Advisors, 2013b), demonstrate a strong capacity of 
adaptive learning for return on the investment. Deciding how much control to give to the learner 
was another challenge, along with managing the privacy concerns users may have about a system 
that collects tremendous amounts of personal data on the learner (Shute & Zapata-Rivera, 2008). 
Faculty Perceptions of Implementing Adaptive Learning 
One of the most overlooked barriers to implementing adaptive learning at the higher 
education level was the perceptions of faculty. Change was hard and more people dislike change 
than like it. Additionally, faculty members are immensely powerful in determining what they 
teach. They are protected by tenure and by an institutional culture that sees them as "all 
knowing" in regards to their fields. Perhaps the only force stronger than faculty in determining 
how/what was taught was accreditation. The type of change needed to implement an innovation 
such as adaptive learning requires institutional change that can support the innovation 
strategically. If real change was to be effective and take root, both top-down and bottom-up 
change was required (Laurillard, 2006). 
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Hall (2013), one of the contributors to the development of the Concerns-Based Adoption 
Model (CBAM), described four assumptions that guide the process of change: (a) change was a 
process that takes time, often years, and was not simply an event that occurs; (b) organizations 
do not change until individuals do; (c) change for individuals was a personal experience and the 
journey was different for each individual; (d) the innovation will be adjusted to meet the “needs 
and contingencies of the implementation context” (p. 266). Originally developed in the 1970s, 
the CBAM “describes, explains, and predicts probable behaviors throughout the change process, 
and it can help educational leaders, coaches, and staff developers facilitate the process,” and it 
remains as relevant today as it was over 40 years ago (George et al., 2008, p. 5). 
To address the assumptions listed above, three diagnostic tools were developed (over the 
past 40 years): (a) the Stages of Concern (SoC) instrument used to measure personal change (or 
the who); (b) the Levels of Use (LoU) instrument used to describe behaviors of those 
implementing the change (or the how); and (c) the Innovation Configurations (IC) instrument 
used to “represent the possible operational forms of the change” (or the what) (Hall, 2013, p. 
266). Each instrument allows for the understanding and assessment of the change process in 
distinctive and unique ways, and while all three tools are independent constructs they have been 
empirically tested and found to be valid and reliable instruments for measuring change (Hall, 
2013). For the current study, the researcher only used the Stages of Concern and Levels of Use 
instruments. The Innovation Configurations instrument was not used in the study because 
instructors from another university developed the course for this pilot and the participants were 
not trained on authoring in the system so no variations were possible for the pilot. 
Stages of Concern (SoC).  “SoC describe the different kinds of perceptions, emotions 
and feelings that people can have as they approach and engage in the process of change” (Hall, 
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2013 p.  267), “addressing the emotional and affective aspects of change processes” (p. 272). At 
the higher education level, Hall (2013) explained, faculty are often concerned about what the 
change will entail and how it will impact their status as faculty members. Additionally, everyone 
responds to change differently, based upon our personalities. For this study, the SoC of faculty 
were measured using the 35-item questionnaire created by the developers of the CBAM (see 
Appendix).  Extensive work was done over the course of 2 years, with funding from the National 
Institute of Education, to develop the SoC Questionnaire (SoCQ) (Hall, 2013). Researchers 
identified seven SoC that most people go through when implementing a new innovation, 
referenced in Tables 3 and 4 below (George et al., 2008, p. 4). After numerous studies over the 
last 40 years, the SoCQ has been thoroughly examined, tested and found to have an internal 
reliability range of 0.64 to 0.87 (Hall, 2013). 
Table 3 
Typical Expressions of Concern About an Innovation 
Stages of Concern Expressions of Concern 
 
Impact 
6 I have some ideas about something that would work even better. 
5 I would like to coordinate my effort with others, to maximize the 
innovation’s effect. 
4 How was my use affecting my students? 
Task 3 I seem to be spending all my time getting materials ready. 
Self 
2 How will using it affect me? 
1 I would like to know more about it. 
Unconcerned 0 I am not concerned about it. 
Source: George, A. A., Hall, G. E., Stiegelbauer, S. M., & Litke, B. (2008). Stages of concern 
questionnaire. Austin, TX: Southwest Educational Development Laboratory 
As George et al. (2008, p. 7) noted, “Concerns are an important dimension in working 
with individuals involved in a change process.” Each level of concern was called a “stage” (see 
34 
 
Table 3) as an individual will typically move through them at differing times throughout the 
implementation process (George et al., 2008, p. 8). While not applicable to all innovation 
processes, earlier concerns must typically be resolved before other concerns are able to emerge. 
Generally, affective experiences tend to increase concerns, while cognitive experiences (such as 
knowledge acquisition) tend to resolve concerns, although not always. Interestingly, George et 
al. (2008) explained that even with personalized interventions, individuals are the determining 
factor in whether or not they will change. 
Table 4 





6 Refocusing The individual focuses on exploring ways to reap more universal 
benefits from the innovation, including the possibility of making major 
changes to it or replacing it with a more powerful alternative. 
5 Collaboration The individual focuses on coordinating and cooperating with others 
regarding use of the innovation. 
4 Consequence The individual focuses on the innovation’s impact on students in his or 
her immediate sphere of influence.  Considerations include the 
relevance of the innovation for students; the evaluation of student 
outcomes, including performance and competencies; and the changes 




3 Management The individual focuses on the processes and tasks of using the 
innovation and the best use of information and resources.  Issues 
related to efficiency, organizing, managing, and scheduling dominate. 
Source: George, A. A., Hall, G. E., Stiegelbauer, S. M., & Litke, B. (2008). Stages of concern 







Table 4 (Continued) 
The Stages of Concern About an Innovation 
Se
lf 
2 Personal The individual was uncertain about the demands of the innovation, 
his or her adequacy to meet those demands, and/or his or her role 
with the innovation.  The individual was analyzing his or her 
relationship to the reward structure of the organization, determining 
his or her part in decision-making, and considering potential 
conflicts with existing structures or personal commitment.  Concerns 
also might involve the financial or status implications of the program 
for the individual and his or her colleagues. 
 
1 Informational The individual indicated a general awareness of the innovation and 
interest in learning more details about it.  The individual does not 
seem to be worried about himself or herself in relation to the 
innovation.  Any interest was in impersonal, substantive aspects of 
the innovation, such as its general characteristics, effects, and 
requirements for use. 
 
0 Unconcerned The individual indicated little concern about or involvement with the 
innovation. 
Source: George, A. A., Hall, G. E., Stiegelbauer, S. M., & Litke, B. (2008). Stages of concern 
questionnaire. Austin, TX: Southwest Educational Development Laboratory 
Levels of Use (LoU). Like the SoC, the LoU instrument was one of the diagnostic tools 
developed to measure change involving innovation implementation (Hall, Dirksen, & George, 
2008). While the SoC was the hallmark of CBAM work, the LoU instrument emerged from the 
ongoing research on change (Hall et al., 2008).  LoU addresses the behavior domain of change, 
or what people are doing, and was measured along a continuum from no knowledge, to novice, 
to expert user (Hall, 2013). Hall (2013) asserted that there was not a dichotomous group of users, 
i.e., users and non-users, but rather different levels of users. The LoU instrument (see Appendix) 
has eight different behavioral profiles, or levels, that identify three different ways of being a non-
user and five different ways of being a user (Hall, 2013). The three different categories of non-
users are LoU 0 (Non-use), where the participant was doing nothing; LoU I (Orientation), where 
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the participant was showing a level of interest but has not started using the innovation; and LoU 
II (Preparation), where the participant has decided, and was preparing, to use the innovation. The 
five categories of those using the innovation are LoU III (Mechanical Use), where the participant 
was using the innovation but in a poor manner and with many changes; LoU IVA (Routine), 
where the participant has a pattern of use and was making few, if any, changes to the prescribed 
innovation; LoU IVB (Refinement), where the participant was making changes to increase the 
outcomes; LoU V (Integration), where the participant was beginning to coordinate with others in 
using the innovation; and LoU VI (Renewal), where the participant was seeking to improve the 
use of the innovation. 
The LoU by a participant was measured with a prescribed focused Interview Protocol 
using a branching technique. To address validity, Hall (2013) conducted two major studies of the 
LoU interview. Hall and his colleagues conducted two major studies of the LoU interview, using 
1,381 recorded interviews. The resulting inter-rater reliabilities were found to range from 0.87 to 
0.96, with an agreement of 66% (Hall, 2013, pp. 273–274). The researchers further addressed the 
validity of the LoU interview by interviewing a large sample of teachers at a middle school who 
were using, or not using, the innovation. Two teachers at each level of the LoU were selected and 
an ethnographer shadowed them all day. The ratings from the ethnographer and the interviewer 
were compared and the correlation coefficient was 0.98 (Hall, 2013), indicating a high reliability 
of the interview data on LoU. When used together, the SoC and LoU “provide a powerful 
description of the dynamics of an individual involved in change, one dimension focusing on 




In a traditional face-to-face learning environment with a ratio of one teacher to 20 or 
more students, it was impossible for teachers to meet each learner where they are with regards to 
their current knowledge and understanding, and to adjust the content, activities, and support 
specific to each learner’s needs right when the learner needs it. Likewise, teachers are unable to 
provide this level of instruction anytime or anywhere. Individual tutors would be needed in order 
to come close to obtaining such individualization. Adaptive learning, through the use of an 
adaptive learning system, was capable of providing the effects of offering each learner his own 
personalized tutor—meeting the needs of each and every learner anytime, anywhere, and right 
where they are in their learning. However, before students can be provided with a simulated 
human tutor, the concerns of faculty with regards to implementing adaptive learning must be 
identified, addressed, and supported. There was a strong relationship between the level of 
concern faculty members have about implementing a new innovation into their courses and their 
actual use of the innovation. And if this relationship exists, then it has an inevitable impact on 
student outcomes. The support needed to address the concerns of faculty and to do what can be 
done to alleviate their concerns must come from across the organization and from administration 
if we are to allow an innovation as powerful as adaptive learning to truly serve learners’ needs 












Chapter 3 - Methodology 
The purpose of this study was to determine the relationships among faculty perceptions 
of implementing adaptive learning into their courses, levels of use of the innovation, and course 
outcomes after using adaptive learning. This study explored the above relationships by studying 
an instructor teaching one sections of the course, Anatomical Kinesiology, at a large public 
university located in the southeastern United States. The instructor implemented a web-based 
adaptive instruction component to their course. Students used the adapted instruction component 
of the course as a study aid to help them prepare for class and quizzes and exams. The course 
was chosen for the study due to the high number of students who fail the course in their first 
attempt (approximately 43%), as well as those who fail the course in their second attempt 
(approximately 50%). The professor who remained in the study has had an 82% pass rate during 
his time teaching the course, which may have had a profound impact on his data. This study 
sought to answer these three research questions: 
1. What are the concerns and use, expressed through the Stages of Concern 
questionnaire and Levels of Use protocol, of higher education professors when 
implementing adaptive learning into their courses? 
2. What are the relationships between a professor’s pre/post Stages of Concern and 
Levels of Use when implementing adaptive learning into their courses? 
3. What are the relationships between a professor’s Levels of Use of adaptive learning 




The research design used to address the research questions was a case study. Glesne 
(2011) described a case study as “an intensive study of an individual, institution, organization, or 
some bounded group, place, or process over time” (p. 279). This case study will be bound by the 
following: The instructors must be (1) employed at a The University, (2) teaching Anatomical 
Kinesiology in the Fall 2016 semester, and (3) currently implementing adaptive learning. The 
following components of this case study will be discussed in the following sections: the site of 
research, the selection of participants, data collection instruments and procedures, data analysis, 
trustworthiness, researcher’s perspectives and biases, and ethical considerations. 
This study uses a mixed methods design incorporating both qualitative and quantitative 
methods (Creswell, 2013). Quantitative data was collected to identify participants’ concerns 
about implementing adaptive learning into their course, Anatomical Kinesiology. These data 
were collected electronically using the online, secured access, Stages of Concern Questionnaire 
(SoCQ) developed by Southwest Educational Development Laboratory (SEDL) and was used to 
determine actions taken to support participants in implement adaptive learning (George et al., 
2008). Additionally, student learning outcomes, operationally defined as final course grades, was 
collected through the university’s Office of Institutional Research. 
Qualitative data was collected using deep interviews with the participant using the Levels 
of Use interview protocol (Hall et al., 2006). Using a qualitative methodology allowed the 
researcher to capture data on the participants’ actions and behaviors in their own words. 
Site of Research 
The study was conducted at a large metropolitan public university in a large U.S. city. 
For the purposes of confidentiality, the university will be referred to as The University. The 
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University has approximately 22,000 students and 900 faculty members in 13 colleges and 
schools. The majority of the students at the university live in the surrounding metropolitan area. 
Selection of Participants 
Convenience sampling will be used to select the instructors and the courses in this study. 
Specifically, two participants who teach Anatomical Kinesiology in the Fall semester will be 
participating in this study (see Table 5 for the demographics). Anatomical Kinesiology will be 
chosen based on the recommendation of the Director of School of Health Studies and the 
historically high failure rate of students who have registered for the course. Failure rate was 
defined as students who drop, withdraw, or fail the course with either a D or an F. 
It takes between three to nine months to develop an adaptive instruction course. Due to 
the time required for development, participants needed to be recruited well in advance of the 
study. Ideally, participants in the study would have advised the adaptive instruction developers in 
the development of the course. However, since neither participant owns the rights to the content 
of his course, a kinesiology course developed by two instructors at another university was 
chosen. 
While the course was in development, two additional meetings were held to educate both 
participants on what adaptive learning was and how others across the country are using it and the 
type of results they have experienced from their implementation. Additionally, a demonstration 
with the platform provider, Realizeit, was scheduled and both participants were given 
opportunities to ask questions, and a personalized “tour” of what a typical course entails, 







Name Gender Age Yr Exper in Higher Education Institution Type Position 
Instructor A Male 30 9 Public Instructor 
Instructor B* Male 62 35+ Public Instructor 
*Withdrew from the study prior to data collection. 
Instrumentation 
Concerns-Based Adoption Model. Developed in the 1970s by the Research and 
Development Center for Teacher Education at the University of Texas at Austin, the Concerns-
Based Adoption Model (CBAM) has been and continues to be one of the programs used for 
measuring implementation of new innovations and for facilitating change in education (George 
et al., 2008). The CBAM framework consists of three diagnostic tools used to assist with 
measuring implementation and facilitating change: (1) Stages of Concern Questionnaire (SoCQ), 
(2) Levels of Use Branched Interview Protocol (LoU), and (3) Innovation Configuration (IC). 
The IC instrument was not being used for this study because the participants did not develop the 
course nor will they have the ability to make changes to the course during the pilot. 
Stages of Concerns Questionnaire. The SoCQ will be delivered online and consists of 
35 questions, (five items for each of the seven stages of concern), using a Likert-scale style 
survey with a range of 0 to 7 for each question. A score of zero indicated the participant does not 
believe the statement was relevant to them while a score of 7 indicated the participant believes 
the statement to be true. The participants’ responses to each item on the questionnaire indicated 
where their level of concern ranks on the corresponding stages (0 - unconcerned, 1 - 
informational, 2 - personal, 3 - management, 4 - consequence, 5 - collaboration, and 6 - 
refocusing) and provides insight to each one’s feelings at the time of the survey. The two 
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participants will complete the questionnaire two times. They will complete it once before the 
course begins and then once again near the end of the course. The researcher estimate that the 
survey will take 10-15 min. to complete. The questionnaire, along with a table describing each 
stage of concern, was included in Appendix A. 
Levels of Use. The researcher will conduct deep interviews in person with each 
participant separately, and will record the audio. The interviews will be conducted using SEDL’s 
Levels of Use (LoU) branched interview protocol (Hall et al., 2006). The researcher will ask the 
questions from the branched protocol verbatim and in sequence while following the branches 
determined by the decision points. Additional, probing, open-ended questions may be asked as 
needed. All responses will be transcribed after each interview and an analysis of the responses 
will be conducted to identify where participants rank on the eight components (non-use, 
orientation, preparation, mechanical use, routine, refinement, integration, and renewal). The 
interview protocol was included as Appendix B. 
Data Collection Procedures 
Each phase in the data collection and analysis process will be documented in an 
electronic research journal. The survey and interview will be conducted at the beginning of the 
course and again at the end of the course. The SoCQ survey will be administered electronically. 
The participant will receive an email, which will serve as the cover page and informed consent 
for the survey, with an embedded link taking each participant directly to the electronic survey. 
The electronic survey will have an introductory page with the purpose of the questionnaire and 
instructions for completing the survey as well as an example of how to complete it. 
Deep face-to-face interviews will be conducted with the participant, using SEDL’s 2006 
LoU interview protocol. Two interviews will be conducted during this study. One will be 
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conducted early in the semester and the second will be conducted near the conclusion of the 
semester. Prior to conducting the interview, the researcher will state the purpose of the study and 
review the participant's’ rights regarding participating and withdrawing from the study at any 
time without penalty. Additionally, the measures that will be used to ensure confidentiality will 
be explained to each participant. Each participant will be asked to sign an IRB approved 
(Appendix C) informed consent form, provided as Appendix D. See the IRB approval letter 
provided as Appendix G. 
After consent was obtained, the researcher obtained permission from the participant to 
audio record the interview to ensure his or her responses were accurately recorded. The 
researcher began the 30- to 45-min interview by asking the first question from the interview 
protocol verbatim, “Are you using the innovation?” After determining that the participant was a 
user, the researcher followed the appropriate branch of the protocol as prescribed to determine 
the participant’s Level of Use. After the interview was completed, the researcher transcribed the 
digital recording of each interview and save them as separate files. After the transcription was 
complete, the researcher emailed a summary of the individual interviews to the participant 
separately for his review. The participant was asked to reply to the email if he disagree with the 
summary or if he would like to provide additional information on his responses to any of the 
questions. The participant was informed that not responding to the researcher’s request for 
clarification or comment would be considered as acceptance. At the conclusion of the semester, 
the distribution of final course grades will be obtained from the university’s Office of 
Institutional Research. See Tables 6 and 7 for a list of the research questions for this study, the 





Research Questions and Data Sources 
Question Source 
1. What are the concerns and use, expressed through the Stages of 
Concern questionnaire and Levels of Use protocol, of higher 





2. What are the relationships between a professor’s pre/post Stages 
of Concern and Levels of Use when implementing adaptive 
learning into their courses? 
Survey, Focused 
Interview 
3. What are the relationships between a professor’s Levels of Use 




























































Table 7 (Continued) 




Survey Interview Follow Up 
Participant’s 
Role 
   • Review excerpts 
and give consent 
to use in research 
 
Data Analysis 
Quantitative Analysis. For research question 3, two regression analyses were used to 
determine the relationship between the instructor’s Level of Use of adaptive learning and student 
course outcomes (final grades).  To conduct these analyses, the researcher regressed the total 
number of weeks of activity (Part of Term (POT) Total Wks Activity) on the instructor’s LoU to 
investigate the effect of the instructor’s level of use had on the total number of weeks students 
engaged in activity within the Realizeit system.  Then, the researcher regressed the final course 
outcomes (final grade) on each part of term’s total number of weeks of activity (1st POT Total 
Wks Activity and 2nd POT Total Wks Activity) to investigate the effect the number of weeks 
with activity had on the student's final course outcomes (final grades). 
Qualitative Analysis. Data collected through the SoCQ will be used to determine each 
participant’s level on SEDL’s Stages of Concern table. Raw scores will be calculated and plotted 
for each participant on a chart. A frequency distribution will be generated to show where each 
participant falls on the Stages of Concern. Results will be presented graphically. 
Data collected through the individual audio-recorded interviews were analyzed to 
determine the Level of Use by each participant. In the preliminary analysis, a third party digitally 
transcribed the audio files for each interview to minimize any researcher bias. Transcripts from 
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the interviews were read three times each to determine the ratings for the LoU categories. The 
ratings were recorded on the LoU rating sheet and the overall LoU ratings were organized in a 
table. To reduce bias, the researcher implemented interrater reliability measures by having a third 
party score the participant’s level of use of adaptive learning separately to compare scores. If 
needed, scores more than one point different were reviewed again and discussed between the 
raters. All scores were within one point of one another on the rubric. A sample LoU rating sheet 
has been provided as Appendix D. 
Trustworthiness 
A number of strategies were used to ensure that the validity of qualitative research 
demands were met. Data was collected using a survey, an interview protocol, and final grade 
distributions. Additionally, an electronic research journal was maintained throughout the data 
collection and analysis process. The participant was asked to review his responses to ensure that 
the accuracy of the responses from the interviews were protected. 
Researcher’s Perspectives and Biases 
The use of adaptive learning can improve student outcomes. Proper implementation of 
the innovation will allow learners the opportunity to work toward developing mastery of the 
content for the course. Mastery of the course content will prepare learners to more fully engage 
in real-world activities to develop higher order thinking skills that will allow them to apply their 
knowledge in new and different ways. However, simply implementing adaptive learning will not 
ensure this level of student development and success. Determining what makes a successful 
adaptive learning program work has inspired the research questions for this study. 
The researcher implemented similar technologies in her classroom used in order to 
improve learning. Through these experiences, she had developed the opinion that identifying an 
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on-campus “champion” who would be open to testing new strategies in his course(s) was key to 
a successful implementation of any new innovation on a broader scale. Additionally, the 
researcher believed academic leaders must include instructors in the change process and that the 
proper supports must be in place for any innovation to succeed. These supports vary widely 
based upon individualized circumstances and could range from restructuring the design of the 
physical classroom to support more active learning activities to providing instructional designer 
support to aid in the design of a new course. 
Ethical Considerations 
Each participant was made aware that they would be participating in a research study and 
that his participation was completely voluntary. Additionally, participants were informed that his 
participation would not influence his standing within The University and that he/she could 
withdraw from the study at any time without consequence. Confidentiality was maintained to the 
extent allowed by law, and each participant signed an informed consent form prior to 
participating in the study. 
Summary 
The methodology that was used in this study was described in this chapter. A mixed-
methods approach was used to conduct the study. Participants were recruited by the Director of 
the School of Health Studies. The site of the research and the participant recruitment decisions 
were described. Data collection and analyses procedures were described. Researcher biases and 






Chapter 4 – Report of the Findings 
The purpose of this study was to determine the relationships among faculty concerns 
when implementing adaptive learning into their courses, levels of use of the innovation, and 
course outcomes after using adaptive learning. The concerns of higher education faculty 
implementing adaptive learning into their courses were investigated using the Stages of Concern 
Questionnaire (SoCQ) and Levels of Use (LoU) interview protocol in a pre/post format. The first 
SoCQ was administered electronically before the adaptive learning course began (early August) 
and then again near the end of the course (mid-November). The LoU interviews were conducted 
in early October and again in late November. Regression analyses were conducted to determine 
if any relationships existed between an instructor’s level of use of adaptive learning and student 
success, measured by final course outcome grades of A, B, C, D, F, and W. 
Originally, this study had two participants, each an instructor who taught one section of 
the kinesiology course that had been modified using adaptive learning. Instructor A taught 
undergraduate courses for 2 years as a lab assistant during his master’s degree program. He also 
taught 3 years of anatomy and biomechanics during his doctoral studies before joining the 
faculty at The University where he has taught for the last 4 years. Instructor B taught one year in 
a high school alternative opportunity program before joining the faculty at The University where 
he has taught for the last 35+ years. Instructor B withdrew from the study. Demographics for the 









Name Gender Age Yrs Exper in Higher Education Institution Type Position 
Instructor A Male 30 9 Public Instructor 
Instructor B Male 62 35+ Public Instructor 
 
The participant was recruited to participate in this study due to a high failure rate in the course. 
Approximately 43% of students failed the course on their first attempt and nearly 50%   failed 
the course on their second attempt across all kinesiology courses offered at The University 
although the student success rate for the participant in this study was 82%. Ninety-four students 
participated in activities in the Realizeit adaptive learning platform. 
The findings of this study are presented in this section and are organized by research 
question. 
Question 1. What are the concerns and use, expressed through the Stages of Concern 
questionnaire and Levels of Use protocol, of higher education professors when implementing 
adaptive learning into their courses. 
Stages of Concern Questionnaire. The SoCQ was used in a pre/post format to determine 
the concerns of higher education instructors when implementing adaptive learning into their 
courses. This section is organized first by presenting the related pre/post Stages of Concern of 
the participants, followed by a discussion of any changes in the participants’ concerns during the 
semester in which the adaptive course conducted. The percentile scores, which support a greater 
level of understanding of the predominant concerns, are “not absolute; rather, they are relative to 
the other stage scores for that individual” (George et al., 2006, p. 32). “The percentile score 
indicated the relative intensity of concern at each stage. The higher the score, the more intense 
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the concerns are at that stage” (George et al., 2006, p. 32). Next, the pre- and post-course profile 
graphs were analyzed before completing the Peak Stage and Second Highest Stage Scores 
interpretations. The pre- and post-course stages of concern percentile scores are list in Table 9 
below. Descriptions of the seven Stages of Concern can be found in Appendix D. 
Table 9 
Stages of Concern Percentile Scores for Instructor A 
 
Stage Criteria Pre-course Post-course 
0 Unconcerned 99 99 
1 Informational 91 37 
2 Personal 70 39 
3 Management 39 43 
4 Consequence 96 33 
5 Collaboration 16 12 
6 Refocusing 34 30 
 
Stage 0 – Unconcerned. A low score in this stage was an indication that adaptive 
learning is of high priority to the participant; while a high score indicated that there are other 
initiatives that are of greater concern to the participant. The participant for this study scored a 
99% on both the pre- and post-course SoCQ rating, which indicated adaptive learning was low 
on the degree of priority for the participant. 
In the pre-course LoU interview, when the participant was asked if he was using adaptive 
learning in the course, the participant stated, “I haven’t been on there very much.” This supports 
the SoCQ data indicating adaptive learning was a low priority for the participant. However, in 
the post-course LoU interview, the participant’s response did not align with the data from the 
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SoCQ data. When asked if he was using adaptive learning in his course, the participant stated, 
“Yup.  Using it for grades, um, and yeah throughout the semester.” 
Stage 1 – Informational.  A high score in this stage was an indication that the participant 
wants to know more about adaptive learning (e.g. what adaptive learning is, what it will do, and 
what its use will involve). The participant scored a 91% on the pre-course SoCQ rating and a 
37% on the post-course SoCQ rating indicating that the participant’s desire to want to know 
more declined by the end of the semester. 
When asked if he was looking for any information about adaptive learning in the course 
in the pre-course LoU interview, the participant stated, 
“Just from [the researcher], that’s information. I have not been. Initially, I have looked 
at all of the videos we had done before when we met with Dr. Hassel. And since then, it’s 
just been the information that you gave me, and what I have seen in the modules in the 
adaptive learning platform.” 
This evidence supports the SoCQ data indicating acquiring information at the beginning of the 
course was occurring albeit from one or two sources. 
When asked if he was looking for any information about adaptive learning in the post-
course LoU interview, the participant stated, “No. I just trust you basically. I rely on you on that 
stuff.” This evidence supports the SoCQ data indicating the participant was less concerned about 
acquiring information about adaptive learning near the end of the course. 
Stage 2 – Personal. A high score in this stage was an indication that the participant has 
ego-oriented questions and uncertainties about using adaptive learning (e.g. status, rewards, and 
the effect adaptive learning might have on them). The participant scored a 70% on the pre-course 
SoCQ rating and a 39% on the post-course SoCQ rating. The participant initially had intense 
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concerns about how using adaptive learning would impact them personally but those concerns 
subsided considerably by the end of the semester and the participant became very comfortable 
with adaptive learning as evidenced by the SoCQ percentile scores data. 
There were no questions from the LoU interview that spoke directly to this stage; 
however, one question resulted in a response that provided insight on the participant’s concerns 
about how adaptive learning might impact him personally. When asked if he was considering 
making any changes in how he uses adaptive learning in the course in the pre-course LoU 
interview, the participant stated, 
“Yeah, and you know that’s the whole point right? To make changes and it’s hard this 
semester specifically with this pilot. It’s hard to make changes; I really don’t know how to 
change material, and that’s really what needs to be done. Yeah, that’s really it.” 
The participant was referring to the fact that the course used for the pilot was developed by 
instructors at another university who used a different textbook as well as different nomenclature. 
While the participant did not discuss any key insights on how the use of adaptive learning might 
impact him directly in the pre-course interview, he did address the personal implications when he 
was asked the same question in the post-course interview by stating, 
“I mean, for me, it’s like, it’s not going to change my teaching style, I don’t think. But if 
the data is linked to the class performance, then that would be useful to track. I think that, you 
know, the only thing I may change is how I use adaptive learning for class credit or class grades 
versus just do it and get a percent of your final grade towards it. You know, I think when it’s set 
up correctly with other material that may be useful to use, but it won’t change me I don’t think. 
It’ll change the class presentation, but it won’t change my teaching style." 
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This evidence was directly opposed to the SoCQ data indicating that the participant may have 
experienced more concerns about how adaptive learning might impact him personally towards 
the end of the course and not at the beginning of the course. 
Stage 3 – Management. A high score in this stage was an indication that the participant 
had concerns about management, time, and logistical aspects of implementing adaptive 
learning. The participant scored a 39% on the pre-course SoCQ rating and a 43% on the post-
course SoCQ rating. The participant’s concern with managing the implementation of adaptive 
learning into his course was of moderate concern while not his greatest concern throughout the 
semester. 
There were no questions from the LoU interview that spoke directly to this stage; 
however, the participant did speak to some management concerns near the end of the pre-course 
interview when the researcher asked if he was considering making or planning to make major 
modifications or to replace adaptive learning at this time. The participant began to discuss his 
desire to move away from so much lecture, stating, “...I won’t need to lecture all of the time. We 
can just spend time in class going over stuff.” Additionally, the participant discussed the 
difficulty, logistically, of incorporating more active learning activities by stating, “You can’t do 
a hundred students in a lab section; you can only do about 15-20. Logistically it becomes 
difficult.” The participant made additional comments related to management concerns when he 
began to discuss the difficulty of reaching out to students who were not engaging in the adaptive 
learning system and the amount of time required to connect with so many students on an 
individual basis. Likewise, he was concerned about how to manage and incorporate active 
learning activities in their current face-to-face class setting, a lecture hall auditorium with 
immovable desks and limited space. The participant stated, 
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“So with a hundred students, even if half of them are not doing it wrong, I’m not 
going to start emailing them individually. I mean I just can’t do that. The truth is 
my class average in the last two years has been over seventy-five percent, which 
is higher than the school average per class. So my classes always do really well. 
And so if they can do eight percent, then perfect. But it’s because we’re above 
average and I get why this is being done, but overall, it’s really tough for me to 
justify. Like this is one of my best classes right now, as good as biomechanics is, 
and so it’s really tough for me to spend so much more time to make this really big 
class already, you know? Making it better is great and selfishly going off of 
tentative (plans) for the spring, I’ve just got to finish up a bunch of stuff and add a 
bunch more stuff. It’s sort of like if I had someone, like one thing I could do is get 
one of my GA’s logged on and basically relay to me who needs help. That’s 
something they could probably do really well.” 
In the post-course LoU interview, when the participant was asked if he was considering 
making or planning to make major modifications or to replace adaptive learning at this time, he 
stated, “No, I mean, I don’t know how to modify anything. I change my exercise every year, 
really, they’re different depending on what new information we have from research or whatever, 
then I’ll implement that in my slides.” The participant was referring to the fact that he had not 
been trained on authoring in the adaptive learning system, Realizeit Learning, and therefore was 
not able to go into the system to make changes to the course content. 
Stage 4 – Consequence. A high score in this stage was an indication that the participant 
had concerns about the consequences and effects adaptive learning will have on his students. The 
participant scored a 96% on the pre-course SoCQ rating and a 33% on the post-course SoCQ 
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rating. The participant’s level of concern about the effect adaptive learning was having on his 
students declined over the course of the semester. 
One question in the pre-course LoU interview addressed this stage when the participant is 
asked what he sees as being the effects of adaptive learning. The participant responded by 
stating, 
“So far, I have heard students say that it is useful to have an image next to the 
word, which is kind of how my slides are anyways. I don’t have many words; it’s 
a lot of just pictures. But I think that it’s new stuff that they can work on their 
computer and it’s a bit more interactive than a PDF.” 
This evidence did not appear to match the SoCQ’s high rating (96%) around the impact of 
adaptive learning on students, as the participant’s statements above do not mention strong 
concerns. 
The post-course LoU interview response to the effects of adaptive learning on students 
seemed to align more closely with the post 33% SoCQ rating evidenced when the participant 
stated, 
“I think the students are a bit more independent to the faculty. If the course is set 
up well in adaptive learning and in Realizeit, in this case, they can do a lot on 
their own without having to rely on [faculty]. I get emails from students freaking 
out. Hopefully they’ll have this guided learning and figure it out using this 
software.” 
Stage 5 – Collaboration. A high score in this stage was an indication that the participant 
had concerns about coordinating and cooperating with others regarding the implementation of 
adaptive learning into his or her course. The participant scored a 16% on the pre-course SoCQ 
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rating and a 12% on the post-course SoCQ rating. The relatively low percentile scores in this 
stage indicated the participant showed little concern about collaborating with others, which was 
expected, as he or she was the only participant implementing adaptive learning into his course 
for this study. 
When asked if he was working with others in his use of adaptive learning in the pre-
course and post-course LoU interviews, the participant stated that he was not, which aligns with 
his low SoCQ ratings, both pre-course (16%) and post-course (12%). 
Stage 6 – Refocusing. A high score in this stage was an indication that the participant 
had ideas about how to improve the use of adaptive learning in his course, including the 
possibility of making major changes to it or replacing it with a more powerful alternative. The 
participant scored a 34% on the pre-course SoCQ rating and a 30% on the post-course SoCQ 
rating. The moderately low percentile scores in this stage indicated the participant had little 
concern about ways to improve the implementation of adaptive learning into his course over the 
length of the semester. This evidence was not supported by the participant’s responses in the pre- 
and post-course LoU interviews. When asked if he was planning to make any major changes in 
how he has used adaptive learning in the pre-course LoU interview, the participant stated, “Yeah, 
and you know that’s the whole point right? To make changes and it’s hard this semester 
specifically with this pilot.” The participant was referring to the content that was used to develop 
the course not being from the textbook adopted for his course. And while he ranked moderately 
low on the SoCQ (34%), he seemed to have strong feelings towards the changes needed with 
regards to the source of the content. 
In the post-course LoU interview, the participant’s comments did not support a 
moderately low rating on the SoCQ related to making changes to the course. In fact, the 
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participant was even more convinced that adaptive learning will be a big benefit, especially after 
the source of the content was changed to align with his current face-to-face lesson resources. The 
participant stated, 
“At the start of the semester, I had no data so it was hard to really do anything. 
But now that I have a ton of data, I’ll spend a lot more time over the break to 
compare those as I mentioned...when it’s set up correctly with other material they 
may be useful to use, but it won’t change me I don’t think. I think that goes back 
to using it to provide students more exposure on their own time and focusing on 
what’s important in lecture time. That’s really where I would like to take it. But 
yeah, more time on their own would be good and more time spent in class going 
over the application.” 
Pre- & Post-course Profiles 
George et al. (2008) stated that the profile graph provides the “most complete clinical 
interpretation and assessment of both individual and group data” (p. 37) providing a visual image 
of the level of intensity of a participant’s concern in each stage. The profile, of other individuals 
or of groups, is the “richest and most frequently used method for interpreting data from the 
SoCQ” (George et al., 2008, p. 37). Hypothetically, they contended, typical users move from 





Figure 2.  Stages of Concern Pre-course & Post-course Profiles. 
The pre- and post-course profiles for the participant in our study in Figure 2 demonstrate 
an opposite pattern. For the pre-course data (blue), the profile is consistent with that of a typical 
inexperienced user because the concerns are highest on Stages 0 (Unconcerned), 1 
(Informational), and 2 (Personal). Additionally, the moderate increase from Stage 5 
(Collaboration) to Stage 6 (Refocusing) could be a potential sign that the participant had ideas 
that he sees as having more merit and that the participant might be resistant to the 
implementation of adaptive learning. In this case, the participant had already expressed concerns 
about the level of rigor of the content being used in the adapted course and likely scored the 
SoCQ in this way to address the desire to make considerable changes to the content once the 
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normally seen for this type of user but it was possible for there to be patterns that differed from 
the typical expectation of user concerns. 
For the post-course data (red), the profile was consistent with that of a nonuser because 
the highest scores were on Stages 0 (Unconcerned), 1 (Informational), and 2 (Personal), and the 
lowest scores were on Stages 4 (Consequence), 5 (Collaboration), and 6 (Refocusing). This was 
a possible concern as a typical user moves from higher concerns in the first few stages in the 
beginning to higher concerns in the last few stages as their use becomes more sophisticated. As 
in the first profile graph, the participant had a marked increase of intensity in the level of concern 
from Stage 5 (Collaboration) to Stage 6 (Refocusing), which, as suggested earlier, could be a 
warning that the participant might be resistant to the implementation of adaptive learning. The 
overall second profile suggested that the participant was an interested, not terribly concerned, 
nonuser. 
Peak Stage and Second Highest Stage Scores 
The analysis of Peak and Second Highest Stage Scores was another procedure for 
interpreting the SoCQ data (George et al., 2008). “Interpretation of the peak score is based 
directly on the Stages of Concern About an Innovation” definitions (George et al., 2008, p. 32). 
The Second Highest Stage Score can be used to develop greater insight into the dynamics of 
concerns (George et al., 2008). George et al. (2008) contended that due to the developmental 
nature of concerns, the Second Highest Stage Scores are typically adjacent to the Peak Stage 
Score. This general pattern was not the case for either the pre-course nor the post-course SoCQ. 
Prior to the start of the course, when the participant knew the least about implementing 
adaptive learning into his course, he had other initiatives that he was focused on while the next 
most intense concern was around the impact adaptive learning would have on students. However, 
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in the post-course SoCQ, the participant felt more knowledgeable about implementing adaptive 
learning into his course as indicated by the change in the post-course score, which decreased 
from 91 to 37.  The participant’s score related to the management of adaptive learning increased 
from 39 to 43. Likewise, the score related to the effect adaptive learning would have on his 
students decreased from 96 to 33. 
Participants’ Levels of Use. Having reviewed the results from the SoC, the findings 
related to the levels of use are presented in this section and are organized by the seven levels of 
use categories. As indicated in Chapter 3, the data resulting from the SoCQ and LoU were used 
to answer the first research question. 
The LoU interview protocol was used in a pre/post format to determine the behaviors of 
higher education instructors when implementing adaptive learning in their courses. To increase 
concurrent validity of the ratings, the researcher used a third party to independently rate each 
interview using the scoring rubric for this instrument (see Table 10 below). None of the scores 
differed by more than one rating point. Since the ratings were very close, the final ratings used 
were those of the interviewer, since she was present for the initial interview. 
This section is organized first by presenting the related pre/post Levels of Use category 
ratings and the corresponding Levels of Use scale point of the participant followed by a 
discussion of any changes in the participant’s behaviors over the course of the semester in which 
the adaptive course was in session. Descriptions of the seven LoU categories and eight LoU scale 







Levels of Use Category Ratings 








Knowledge II II III III 
Acquiring 
Information 
I I II II 
Sharing I I I II 
Assessing 0 0 I I 
Planning II II III III 
Status Reporting III III III III 
Performing III III III III 
Overall LoU II II III III 
 
Levels of Use Categories & Ratings 
Knowledge. This category, unlike other categories, 
“does not tap behaviors of the innovation user. Rather, it determines what the user 
knows about the innovation and its use. For example, the person at LoU 0 Non-
use may have no knowledge or have inaccurate knowledge about the innovation, 
whereas the individual at LoU I Orientation will possess general information 
about the innovation, such as origin, characteristics, and implementation 
requirements. Someone further along in implementation, such as an individual at 
Level IVB Refinement, will not only know about effects of use of the innovation 
62 
 
with regard to student performance, but also will know about the adaptations and 
refinements made to the innovation and understand why these changes were 
made” (Hall et al., 2006, p. 58). 
In the pre-course interview, the participant was rated in the Level II Preparation category, 
which is a “state in which the user is preparing for first use of the innovation” (Hall et al., 2006, 
p. 72). Evidence from the interview provided further support for this rating. When the participant 
was asked if he was using adaptive learning he stated, “Yeah, I’ve been on there a little bit but 
not too much.” 
In the post-course interview, the participant was rated in the Level III Mechanical Use 
category, which is a “state in which the user focuses most effort on the short-term, day-to-day 
use of the innovation with little time for reflection” (Hall et al., 2006, p. 72). Evidence from the 
interview provided further support of this rating. When the participant was asked if he was using 
adaptive learning he stated, “Yup.  Using it for grades, and yeah, throughout the semester.” 
Acquiring Information. This category describes “whether a user solicits information 
about the innovation and the types of information he or she solicits reflects the individual’s LoU. 
This category is an active category; in other words, it is the kind of information that the user is 
actively soliciting and for what purpose that helps determine the LoU for this category” (Hall et 
al., 2006, p. 59). 
In the pre-course interview, the participant was rated in the Level I Orientation category, 
a “state in which the user has acquired or is acquiring information about the innovation and/or 
has explored or is exploring its value orientation and its demands upon the user and the user 
system” (Hall et al., 2006, p. 72). Evidence from the interview provided support of this rating. 
When the participant was asked if he had been looking for information about adaptive learning 
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he stated, “Initially, I have looked at all of the videos we had done when we met with Dr. 
Hasel. And since then, it’s just been the information you gave me and what I have seen in the 
modules in the adaptive learning platform.” 
In the post-course interview, the participant was rated in the Level II Preparation 
category, a “state in which the user is preparing for first use of the innovation” (Hall et al., 2006, 
p. 72). Evidence from the interview provided further support of this rating. When the participant 
was asked if he had been looking for information about adaptive learning he stated, “No. I just 
trust you basically. I rely on you.” 
Sharing. This category 
“focuses on what kinds of things about the use of the innovation the user tells 
others. Individuals at different levels will discuss different aspects of their use of 
the innovation. For example, the individual at LoU I might tell a colleague about 
what he or she has learned in general, while someone at LoU III would discuss 
management issues related to the challenges of using the innovation” (Hall et al., 
2006, p. 60). 
In the pre-course interview, the participant was rated in the Level I Orientation category, 
a “state in which the user has acquired or is acquiring information about the innovation and/or 
has explored or is exploring its value orientation and its demands upon the user and the user 
system” (Hall et al., 2006, p. 72). Evidence from the interview provided support of this rating. 
When the participant was asked if he has ever talked with others about adaptive learning he 
stated, 
“I did actually talk to, when I was at our national biomechanics conference - you 
know we always have an education or teaching in biomechanics symposium and I 
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went to this particular symposium and one of the things was, you know, looking at 
new ways to teach biomechanics. It’s so applied often and so we wanted to, 
they’re trying to talk about ways to allow less time in the classroom. And so that 
was an option that I mentioned and that we’re trying to do this here in kinese 
(kinesiology), so that may be an option in biomechanics in the future especially 
here. The biggest problem in that field for us and the fact that we have students 
that are weak in math and if we, I mean we can show them how to do the math in 
adaptive learning, but if we don’t hold their hand [on] really, the really basic 
stuff, then does it really matter? Because they can’t solve problems: how to 
rearrange an equation.” 
In the post-course interview, the participant was rated in the Level II Preparation 
category, which is a “state in which the user has acquired or is acquiring information about the 
innovation and/or has explored or is exploring its value orientation and its demands upon the 
user and the user system” (Hall et al., 2006, p. 72). Evidence from the interview provided further 
support of this rating. When the participant was asked if he ever talked with others about 
adaptive learning he reiterated what he stated from the first interview, 
“I think I mentioned that before. At a biomechanics conference this summer, 
there’s a teaching symposium and I mentioned that and I think some people had 
heard of it and there was a small discussion about using it for biomechanics. I 
think for...this is a different class than this one...but for a class like biomechanics, 
having more problem examples: how to solve a problem and then having the 
solutions in the software. That way when they miss it, or when they can’t do it, 
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they get the solution online and figure it out that way. Otherwise, I’ll do it on the 
board or something or on a piece of paper in my office.” 
Assessing. This category 
“includes informal observation, examination, and consideration of various aspects 
of innovation use as well as more systematic data collection. Nonusers and users 
will reflect upon what they are doing or not doing, relative to their engagement 
with the innovation. The focus here is on what is being assessed and what is being 
done as a result of the assessment. Assessment can examine the potential or actual 
use of the innovation or some aspect of it” (Hall et al., 2006, p. 62). 
In the pre-course interview, the participant was rated in the Level 0 Nonuse category, 
which is a “state in which the user has little or no knowledge of the innovation, has no 
involvement with the innovation, and is doing nothing toward becoming involved” (Hall et al., 
2006, p. 72). Evidence from the interview provided support of this rating. When the participant 
was asked what he sees as being the effects of adaptive learning he stated, 
“So far, I have heard students, you know, say that it is useful to have an image 
next to the word, which is kind of how my slides are anyways. I don’t have many 
words; it’s a lot of just pictures. But I think that it’s new stuff that they can work 
on their computer and it’s a bit more interactive than a PDF, you know? There’s 
some positive feedback and I haven’t had any negative feedback, so at least it’s 
seeming to have a motivation standpoint. They seem to like it. Since we don’t have 




Additionally, when the participant was asked if he was doing any evaluating, either formally or 
informally, of his use of adaptive learning, he simply stated, “No.” 
In the post-course interview, the participant was rated in the Level I Orientation category, 
which is a “state in which the user has acquired or is acquiring information about the innovation 
and/or has explored or is exploring its value orientation and its demands upon the user and the 
user system” (Hall et al., 2006, p. 72). Evidence from the interview provided further support of 
this rating. When the participant was asked what he sees as being the effects of the adaptive 
learning he stated, 
“I mean; I think the students are a bit more independent to the faculty. If the 
course is set up well in adaptive learning, and in Realizeit in this case, you know, 
they can do a lot on their own without having to rely on… You know, I get emails 
from students freaking out, ‘Hey, what’s happening here? I don’t understand why 
this is this way.’ And sometimes I can’t really...They’ll email me at two in the 
morning or something. Like, hopefully they’ll have this guided learning and figure 
it out using this software.” 
Additionally, when the participant was asked if he was doing any evaluating, either formally or 
informally, of his use of adaptive learning, he simply stated, 
“I will now, now that I have data. Throughout the semester, it’s hard because the 
way I’ve been using it this semester is to see how to complete everything, 
complete all the modules, and I wasn’t too worried about the mastery level. It was 
more complete everything, so through it, complete everything for exposure. But 
now that I have data for all students like we talked about, I want to compare it 
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with the class performance and are people doing better on the adaptive learning 
modules if they are doing well in the class.” 
Planning. This category 
recognizes the efforts people make in planning for future innovation use. Users 
design and outline short-range and/or long-range steps to be taken during the 
implementation process, which may include aligning resources, scheduling 
activities, and meeting with others to organize or coordinate use of the innovation. 
Not only are the kinds of plans made important in rating this category, but also the 
intent behind the plans. For example, is the person planning to make things easier 
for him or herself, or increase student learning? Also, the extent of planning is 
important - whether an individual has detailed plans for the long-term is critical in 
determine LoU. Persons in the lower Levels of Use will focus on the short-term, 
whereas those at the highest Levels of Use will be planning for both the short-
term and the long-term. (Hall et al., 2006, p. 63) 
In the pre-course interview, the participant was rated in the Level II Preparation category, 
a “state in which the user is preparing for first use of the innovation” (Hall et al., 2006, p. 72). 
Evidence from the interview provides further support of this rating. When the participant was 
asked if he had received any feedback from students and what he had done with the information 
he stated, 
“Well so far, again, the only real question I had, I’ve had a couple of issues 
logistically with the software and directed them to you because I had no idea what 
to do. So the only feedback was that some of the pods or the modules wouldn’t 
open or something. Um, but, in the feedback about things not being the exact 
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things that we’re using in the book, but yeah, it’s been mostly that. It’s been 
positive about the fact that they can do it on their own time and being more visual 
but that’s it.” 
Additionally, the participant was asked if he had made any changes recently in how he was using 
the adaptive learning he stated that he was not. He was also asked if he was considering making 
any changes and stated, 
“Yeah, and you know, that’s the whole point right? To make changes and it’s 
hard this semester specifically with this pilot. It’s hard to make changes; I really 
don’t know how to change material, and that’s really what needs to be done. 
Yeah, that’s really it.” 
The participant was asked what plans he had for future use of adaptive learning and he stated, 
“Well, first thing, towards the end, I’m really going to go in and spend more time 
because it’s a part of class grades, I’m going to have to go in and see who has 
done what and that’s why I haven’t done it so much.” 
When the participant was asked if he was planning to make major modifications or replace 
adaptive learning at this time he stated, 
“Just the change in material. And I think that once that’s done, we’ll have to 
adapt the format of the class where I won’t need to lecture all of the time. We can 
just spend time in class going over stuff.” 
In the post-course interview, the participant was rated in the Level III Mechanical Use 
category, which is a 
“state in which the user focuses most effort on the short-term, day-to-day use of 
the innovation with little time for reflection. Changes in use are made more to 
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meet user needs than client needs. The user is primarily engaged in a stepwise 
attempt to master the tasks required to use the innovation, often resulting in 
disjointed and superficial use” (Hall et al., 2006, p. 72). 
Evidence from the interview provides further support of this rating. When the participant was 
asked if he had received any feedback from students and what he had done with the information 
he stated, 
“Yeah, a lot of questions, a lot of logistical questions mostly, and you know, like 
we’ve talked about before, some of the material, some of the nomenclature is 
different between the textbook that was used and embedded in Realizeit whereas, 
compared to the textbook we use in class, so there are some questions to clarify 
the difference there. It’s all the same material, just different sometimes in the 
presentation. But mostly logistical errors like we talked about, people logging in 
and stuff like that. That’s just the stuff that get worked out.” 
Additionally, the participant was asked if he had made any changes recently in how he was using 
adaptive learning he stated, 
“Well, at the start of the semester, I had no data so it was hard to really do 
anything. But now that I have a ton of data, I’ll spend a lot more time over the 
break to compare those as I mentioned. That’s really the difference.” 
He was also asked if he was considering making any changes stated, 
“I mean, for me, it’s like, it’s not going to change my teaching style, I don’t 
think. But if the data is linked to the class performance, then that would be useful 
to track. I think that, you know, the only thing I may change is how I use adaptive 
learning for class credit or class grades versus just do it and get a percent of your 
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final grade towards it. You know, I think when it’s set up correctly with other 
material that may be useful to use, but it won’t change me I don’t think. It’ll 
change the class presentation, but it won’t change my teaching style. I don’t like 
to spend time on lecture slides so much as, you know, how to use the material. At 
the start of the semester, I tell my students that the slides are there to guide you 
through your book and that I’m here to help present it, so I want to answer 
questions or discuss it, just spit it out.” 
The participant was asked what plans he had for future use of adaptive learning and he stated, 
“Yeah, I mean, I think that it goes back to using it to provide students more 
exposure on their own time and focusing on what’s important in lecture time. 
That’s really where I would like to take it. We’ve talked about summer classes 
that are a lot more condensed; fewer students, smaller groups, be easier to use 
there and implement. But in other classes, like biomechanics, we talked about it 
would be useful to focus more on applications in class and have them do the 
problems through Realizeit. But yeah, more time on their own would be good and 
more time spent in class going over the application.” When the participant was 
asked if he was planning to make major modifications or replace adaptive 
learning at this time stated, “No, I mean, I don’t know how to modify anything. I 
would like those changes made; I can’t make them. I change my exercise every 
year, really, they’re different depending on what new information we have from 
research or whatever, then I’ll implement that in my slides.” 
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Status Reporting. This category “describes how the individual perceives his use of the 
innovation at the present. It is a general statement that summarizes a person’s LoU” (Hall et al., 
2006, p. 64). 
In the pre-course interview, the participant was rated in the Level 0, Nonuse category, a 
“state in which the user has little or no knowledge of the innovation, has no involvement with the 
innovation, and is doing nothing toward becoming involved” (Hall et al., 2006, p. 72). Evidence 
from the interview provides further support of this rating. When the participant was asked if he 
was using adaptive learning in his course stated, 
“I haven’t been on there very much. Um, I’ve gotten feedback from students, 
which is good, but I haven’t been on there. I haven’t spent too much time looking 
at the data or the outputs. I went on there - I was away the last time we talked 
about it - but yeah, I’ve been on there a little bit but not too much.” 
In the post-course interview, the participant was rated in the Level III Mechanical Use 
category, which is a “state in which the user focuses most effort on the short-term, day-to-day 
use of the innovation with little time for reflection” (Hall et al., 2006, p. 72). Evidence from the 
interview provides further support of this rating. When the participant was asked if he was using 
adaptive learning he stated, “Yup. Using it for grades, and yeah, throughout the semester.” 
Performing. This category “recognizes actions the individual is actually taking in using 
or toward using the innovation” (Hall et al., 2006, p. 65). 
In the pre-course interview, the participant was rated in the Level 0, Nonuse category, a 
“state in which the user has little or no knowledge of the innovation, has no involvement with the 
innovation, and is doing nothing toward becoming involved” (Hall et al., 2006, p. 72). Evidence 
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from the interview provides further support of this rating. When the participant was asked if he 
was using adaptive learning in his course he stated, 
“I haven’t been on there very much. Um, I’ve gotten feedback from students, 
which is good, but I haven’t been on there. I haven’t spent too much time looking 
at the data or the outputs. I went on there - I was away the last time we talked 
about it - but yeah, I’ve been on there a little bit but not too much.” 
In the post-course interview, the participant was rated in the Level III, Mechanical Use 
category, a “state in which the user focuses most effort on the short-term, day-to-day use of the 
innovation with little time for reflection” (Hall et al., 2006, p. 72). Evidence from the interview 
provides further support of this rating. When the participant was asked if he was using adaptive 
learning he stated, “Yup. Using it for grades, and yeah, throughout the semester.” 
Overall Rating. The overall rating for this participant in the pre-course interview was a 
Level I Orientation rating as the participant demonstrated general knowledge about adaptive 
learning and discussed ideas and possible implications of applying adaptive learning to other 
courses. Additionally, the participant sought to gather information to determine if adaptive 
learning should be used for the pilot course. Conclusively, these behaviors were indicative of a 
Level I user. 
The overall rating (see Table 11 for a summary) for this participant in the post-course 
interview was a Level III Mechanical Use rating as the participant demonstrated knowledge of 
day-to-day requirements for using adaptive learning in his course and of the short-term activities 
and effects more so than the long-term ones. Additionally, the participant discussed his use of the 
innovation and the changes he planned to make in the course while still uncertain as to how to do 
so. Incongruously, the results from the LoU ratings were in direct opposition to the findings from 
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the SoCQ in that the SoCQ findings described the participant as a non-user at the end of the 
course whereas the LoU ratings scored the participant as a Level III Mechanical User. 
Table 11 
Overall Summary of SoCQ Stages and LoU Ratings 
 
SoCQ LoU 
Pre-course Beginning User Level I Beginning User 
Post-course Non-User Level III Mechanical User 
 
Question 2. What are the relationships between a professor’s Stages of Concern and 
Levels of Use when implementing adaptive learning into their courses? Findings related to the 
relationship between an instructor’s Stages of Concern and their Levels of Use will be described 
in this section of the chapter. The data from the Stages of Concern Questionnaire and the Levels 
of Use interviews will be used to answer the second research question. 
The SoCQ User Profile (Figure 3 below), which was considered “the richest and most 
frequently used method for interpreting data from the SoCQ” (George et al., 2006, p. 37), 
combined with the LoU interview data (Figure 4 below), which helps to “provide a powerful 
description of the dynamics of an individual involved in change, one dimension focusing on 
feelings, the other on performance” was used to determine the relationship between an 





Figure 3. Stages of Concern Pre-Course and Post-Course User Profiles 
 
Figure 4. Pre- and Post-Course Levels of Use 
In the beginning of the semester, the participant for this study demonstrated concerns that 
most closely aligned with that of an inexperienced user, indicated by the highest stages of 
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Consequence (96). The data from the LoU overall ratings supported the SoCQ User Profile data. 
The overall score of the pre-course interview indicated that the participant most closely aligned 
with that of a Level I Orientation user 
“in which the user has acquired or is acquiring information (Stage 1 - 91%) about 
the innovation and/or has explored or is exploring its value orientation and its 
demands upon the user (Stage 2 - 70%) and the user system.” (Hall et al., 2006, p. 
72) 
High scores on the SoCQ appeared to have a negative relationship with LoU; the higher the 
concerns of the participant the less the participant used adaptive learning in his course. 
The participant’s post-course SoCQ User Profile indicated that the user more closely 
aligned with that of a typical non-user. The participant’s concerns ranked highest on Stages 0 - 
Unconcerned (99%), 1 - Informational (37%), and 2 - Personal (39%), and lowest on Stages 4 - 
Consequences (33%), 5 (12%), and 6 - Refocusing (30%). The increase at Stage 6 - Refocusing 
indicated that the participant “might be growing resistant to the innovation” (George et al., 2006, 
p. 37). However, the overall score for the post-course LoU interview indicated that the 
participant had moved from a Level I Orientation user to a Level III Mechanical user. While the 
post-course SoCQ data, which focused on the feelings of a user, indicated the participant was not 
using adaptive learning in his course, the post-course LoU data, which focused on the behaviors 
of the user, indicated the participant was using adaptive learning in his course. 
The pre-course SoCQ data [Stages 0 - Unconcerned (99%), 1 -Informational (91%), 2 - 
Personal (70%) and 4 - Consequence (96)] and the LoU data [Level I Orientation user] appeared 
to indicated that the greater the concerns of the instructor, the lower the levels of use of adaptive 
learning. However, Hall and Hord (1987) suggested that in the earlier phases of LoU, teacher 
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behaviors actually appeared to drive teacher concerns as opposed to their concerns driving their 
levels of use. Alternatively, they found that in later phases of use, teacher concerns appeared to 
drive teacher behavior. Contrary to the relationship between the pre-course SoCQ and LoU data, 
the post-course SoCQ data [Stages 0 - Unconcerned (99%), 1 - Informational (37%), and 2 - 
Personal (39%), and lowest on Stages 4 - Consequences (33%), 5 (12%), and 6 - Refocusing 
(30%)] and the LoU data [Level III Mechanical user] appeared to indicated that the lower the 
concerns of instructors, the higher the levels of use of adaptive learning. In this study, there 
appeared to be no relationship between an instructor’s stages of concern and his level of use of 
adaptive learning. These contradictory results align with previous findings which indicated that 
“interactions between teacher concerns and innovation use, particularly at the Routine and higher 
levels of use, were not well understood” (Anderson, 1997, p. 355). 
Question 3. What are the relationships between an instructor’s Levels of Use of adaptive 
learning and course outcomes? The researcher investigated this question by conducting two 
regression analyses - a simple linear regression and a multiple regression. 
Since there was only one instructor with two LoU measurements and only one final grade, there 
was no way to directly determine that LoU affected final grade. Therefore, the researcher 
attempted to indirectly determine if a relationship existed between an instructor’s LoU and a 
student’s final course outcomes. Since there was sufficient data on the students’ activity within 
the Realzieit system, the researcher looked for a relationship between the instructor’s LoU for 
each part of term (POT) (1st POT consisting of weeks 1 through 7 and 2nd POT consisting of 
weeks 8 through 15) and its impact, or influence, on the number of weeks students engaged in 
activity in the Realizeit system during each respective POT. Regression was used to determine if 
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there was a relationship between the number of weeks students engaged with the Realizeit 
system and their final grade. 
Initially, the researcher planned to conduct a two-step regression but was unable to do so 
because of the lack of variability in the LoU predictor variable.  Had the second participant 
remained a part of the study, and assuming there would have been variance in the two 
instructor’s LoU ratings, there would have been more variability in the predictors. And the 
change in the LoU might have been able to predict students’ final grades. 
Simple Linear Regression. The total number of weeks of activity for each student in the 
Realizeit system and the instructor’s LoU was analyzed using simple linear regression. The 
researcher used regression to investigate the effect the instructor’s level of use had on the total 
number of weeks students engaged in activity within the Realizeit system (See Appendix H for 
the data set). The results of the regression indicated that the predictor variable, instructor’s LoU, 
explained 6.1% of the variance (R2=.061, F(1,186)=13.142, p<.05). These results suggested that 
there was a relationship, albeit a weak one, between the instructor’s LoU and the number of 
weeks that students were engaged in activity within the Realizeit system.  This model predicted 
that for every one rating increase in an instructor’s LoU, students would engage with the 
Realizeit system an additional .441 weeks. Since LOU went from 1 to 3 across each POT, the 
regression model predicts that, on average, students in the 1st POT had 2.3 weeks of activity and 
students in the 2nd POT had 3.19 weeks of activity. 
Multiple Regression. Next, the researcher used regression to investigate the effect the 
number of weeks with activity in each POT had on the student's final course outcomes (See 
Appendix I for the data set). The resulting regression explained 13% of the variance in final 
course outcomes (R2 = .132, F(2,91)=6.941, p<.05). The total number of weeks a student 
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engaged in activity in the second POT significantly predicted final grades, t (93) = 3.413, 
p<.05.  The total number of weeks a student engaged in activity in the first POT was not 
statistically significant. One explanation for why the first POT was not significant was that both 
POTs were highly correlated. However, the two POT variables were not significantly correlated, 
r = 1.29, n = 94, p = .108, and neither was there a significant correlation between the 1st POT and 
final grade, r = .146, n = 94, p = .080. There was a significantly positive correlation between the 
2nd POT and final grade, r = .349, n = 94, p <.001. The model predicted that for every additional 
week with activity in the 2nd POT, the final grade would increase by 3.047 points. 
Summary 
Results from the first, qualitative, research question identified the instructor’s concerns 
prior to the start of the course and again towards the end of the course.  Two instruments were 
used to measure each variable, SoCQ and LoU. The SoCQ was used to measure the instructor’s 
feelings, or stages of concern, about implementing adaptive learning into his course. The LoU 
Interview protocol was used to measure the instructor’s levels of use of adaptive learning in his 
course. Each was measured twice; near the beginning of the course and again near the end of the 
course. While the participant’s SoCQ was consistent with that of a typical inexperienced user at 
the beginning of the course, his concerns near the end of the course were consistent with that of a 
nonuser as opposed to that of a developing user. The participant’s ratings on his LoU were rather 
inconsistent to that of the SoCQ. The participant’s LoU increased from a Level I Beginning User 
near the beginning of the course to that of a Level III Mechanical User by the end of the course. 
Through the use of descriptive analysis, the researcher determined that there appears to be no 
relationship between the instructor’s SoC and his LoU of adaptive learning in his course, which 
answers the researcher’s second qualitative research question - What are the relationships 
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between an instructor’s pre/post Stages of Concern and Levels of Use when implementing 
adaptive learning into the instructor’s courses? 
The final, quantitative, research question examined if relationships existed between the 
instructor’s levels of use and the course outcomes (student’s final grades). Due to a lack of 
variance in the instructor’s LoU (because there was only one participant), this question could not 
be answered directly. Rather, the researcher attempted to determine if a relationship existed 
between an instructor’s LoU for each POT and the total number of weeks a student engaged in 
activity within the Realizeit system. From that, the researcher then attempted to isolate each POT 
number of weeks a student engaged in activity within the Realizeit system and determine if 
either or if both POT could be used to predict student’s final course outcomes (final grades). To 
do this, two analyses were conducted to analyze the data - 1) a linear regression to determine if a 
instructor’s LoU could be used to predict the total number of weeks a student would engage in 
activity within the Realizeit system, and 2) a multiple regression to determine if the total number 
of weeks a student engaged in activity within the Realizeit system could be used to predict a 
student’s final grade. 
Overall, there was inconclusive evidence to determine if there was a relationship between 
the instructor’s LoU and student course outcomes (final grades). However, each regression was 
statistically significant and explained a small portion of the variance in number of weeks of 
student activity (6%), and final grade (13%), respectively. The null hypothesis for this research 
question was that there was no relationship between an instructor’s LoU and student’s final 
grades. While there is indirect evidence of a relationship between an instructor’s LoU and 
students’ final grades in the form of the two regressions, the current data do not allow for direct 
evidence in the form of a two-stage regression. In other words, the researcher cannot conclude 
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that what the first model was predicting was what the second model was using. Therefore, with 
the evidence collected, the null hypothesis cannot be rejected. Increasing the number of 























Chapter 5 – Discussion and Conclusions 
A summary of the preceding chapters will be provided, followed by a discussion of 
the results for each research question, implications for practice, and recommendations for 
future research. 
Summary of the Study 
The purpose of this study was to determine the relationship between faculty 
perceptions of implementing adaptive learning into their courses, levels of use of the 
innovation, and course outcomes.  The concerns of faculty and the support needed to 
implement adaptive learning into their courses, along with any possible impact on student 
course outcomes, were examined. The participant for the study completed the Stages of 
Concern Questionnaire prior to the start of the course and again near the end of the course. 
Additionally, he participated in two structured interviews, one in the beginning of the course 
and the second near the end of the course to determine his Level of Use of adaptive learning 
and to investigate the impact of his use on student course outcomes (measured as final 
grades). These data were analyzed and reported in Chapter 4. This study included three 
research questions: 
Qualitative 
1. What are the concerns and use, expressed through the Stages of Concern 
questionnaire and Levels of Use protocol, of higher education professors when 
implementing adaptive learning into their courses? 
2. What are the relationships between a professor’s pre/post Stages of Concern and 




3. What are the relationships between a professor’s Levels of Use of adaptive learning 
and course outcomes? 
Questions 1 and 2 were answered qualitatively from the data obtained from the scores on 
the Stages of Concern Questionnaire and ratings on the Levels of Use interviews.  To answer 
question three, some adjustments had to be made to the methodology after the second participant 
withdrew from the study. No longer having enough data to run the proposed correlation using 
LoU ratings with student course outcomes, a multiple regression was performed using the 
number of weeks students engaged in activity within the Realizeit system. 
Consistent with the data collection procedures for the SoCQ and LoU interviews, student 
engagement data was organized by dividing the data into the first part of term (POT) (from the 
first week of the course to the midterm) and the second part of term (POT) (from the week after 
the midterm to the final week of the course). The number of weeks students engaged in activity 
within the Realizeit system were added up for each student (N=94) in the course for each POT. 
These data were used along with the student’s corresponding course outcome (final grade) to 
determine if the level of use of the Realizeit system could be used to predict a student’s course 
outcome (final grade). Subsequently, the data from the multiple regression were analyzed in 
conjunction with the overall ratings of the instructor’s level of use for the first POT and the 
second POT. The interpretation of the findings will be discussed first, followed by the 
implications for practice, and recommendations for future research. 
Discussion of the Findings 




Research Question 1. The findings resulting from research question 1 indicated that, in 
the beginning of the course, the participant for this study exhibited concerns (or feelings) typical 
to that of an inexperienced user because his SoCQ scores were high for stages 1 (Unconcerned), 
2 (Informational), and 3 (Personal). However, by the end of the course, the participant exhibited 
concerns consistent with that of a nonuser, while interested, the participant was not particularly 
concerned about implementing adaptive learning into his course (Hall et al., 2006). 
The participant was admittedly preoccupied with the opening of his new lab – an event he 
had been working towards for quite some time.  The concerns demonstrated by the participant 
were not surprising. Additionally, the participant, while aware of and a proponent for the benefits 
of adaptive learning to student success, did not have a sense of urgency for implementing 
adaptive learning into his course because his students succeed at a high rate (nearly 82%) 
(opposite of the participant who withdrew from the study). He was very interested, however, in 
implementing adaptive learning into one of his other courses. 
For Levels of Use (actual behaviors observed from the structured interviews), the 
participant initially exhibited behaviors consistent with that of a Level I (Orientation) user and 
near the end of the course he exhibited behaviors consistent with that of a Level III (Mechanical) 
user.  While these behaviors are highly typical of a beginning user of any innovative practice 
(Hall et al., 2006), the participant’s LoU results do not fully align with his actual behaviors nor 
the findings from the SoCQ, which determined the participant to exhibit concerns closely 
associated with that of a nonuser. 
The participant decided not set due dates throughout the semester to coincide with the 
lecture dates although it was highly recommended to him as a way to encourage a timelier and 
consistent student use throughout the semester and in an effort to ensure students come to the 
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lecture more prepared for class. As discussed in Chapter 2 of the Literature Review, incoming 
knowledge has a tremendous impact on future learning (Shute & Zapata-Rivera, 2008, p. 280). 
Having students come to class having been exposed to the content and having had time to work 
through the content and practice questions could impact the student’s knowledge state. The 
participant posted the requirements related to the adapted portion of the course in his course 
syllabus, however, students were given credit for completion of the modules and not their 
knowledge state. 
Research question 2.  What are the relationships between a professor’s pre/post Stages 
of Concern and Levels of Use when implementing adaptive learning into their courses? 
The findings resulting from research question 2 appeared to indicate that the lower the 
concerns the instructor had, the more he used the system. By the end of the course, the 
participant demonstrated concerns of a non-user yet was rated as a Level III (Mechanical) user of 
adaptive learning in his course. While these results contradicted one another, Hall and Hord 
(1987) suggested that in the earlier phases of LoU, teacher behaviors actually appeared to drive 
teacher concerns as opposed to their concerns driving their levels of use. Alternatively, they 
found that in later phases of use, teacher concerns appeared to drive teacher behavior. As 
mentioned in the discussion of the results for research question one, the participant demonstrated 
a belief and desire to implement adaptive learning into his course (even discussing his desire to 
use adaptive learning in another course), however didn’t have the time, due to other priorities, to 
devote to its use. It is important to note that this participant’s students succeed at a very high rate 
(average of 82%) which very likely impacted his thinking related to implementing adaptive 
learning into his course. He alludes to this when he discusses his desire to use adaptive learning 
into another course where students struggle with the prerequisite math needed to succeed.  
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The participant’s levels of use of adaptive learning appeared to have been self-driven 
rather than limited by the study design or institutional support. The researcher stressed that the 
participants selected for this study be interested and willing to commit the time necessary to 
implement adaptive learning to effectively determine the impact an instructor’s concerns and use 
have on student course outcomes (final grades). Additionally, the participant’s supervisor 
insisted this course be adapted. 
When discussing the decision to implement adaptive learning into university courses, 
those institutions having success with the innovation advise that leaders identify champions on 
their campus with whom to work. While the data from research question three, discussed in 
detail next, provided some evidence that an instructor’s level of use is not a strong predictor of 
student course outcomes (final grades), this indication could actually be seen as a positive factor. 
Theoretically, adaptive learning serves as a one-to-one tutor for students and hence should not 
necessarily require use by the participant (instructor) in order to positively impact student 
learning (Shute & Zapata-Rivera, 2008). Therefore, it would be appropriate to advise students 
early and often to use the resource to their benefit. In this study, the participant viewed the 
adapted portion of this course as a study aid. With a more appropriate level of encouragement, 
students may have used the system on a more consistent basis which could have impacted the 
course outcomes (final grades). 
Research question 3. What are the relationships between a professor’s Levels of Use of 
adaptive learning and course outcomes? 
While there was inconclusive evidence to directly determine if there was a relationship 
between the instructor’s LoU and student course outcomes (final grades), the research attempted 
to look for a relationship in an indirect way. To do this, the researcher ran a regression analysis 
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between the instructor’s LoU for the 1st and 2nd POT and the number of weeks students engaged 
in activity within the Realizeit system for each respective POT. Then the researcher ran a second 
regression where she regressed each student’s final grade on the number of weeks each student 
engaged in activity during each POT. The analyses showed that each regression was statistically 
significant and explained a small portion of the variance in number of weeks of student activity 
(6%) and final grade (13%) respectively. An increase of instructor participants would allow for a 
more direct test of the null hypothesis for this research question, which was that there was no 
relationship between an instructor’s level of use and student course outcomes (final grades). 
While one might expect the instructor’s LoU to influence the student’s LoU and 
ultimately their final grade, a lack of relationship between them is also possible. Adaptive 
learning prides itself on serving as a one-to-one, personalized, tutor for each student who uses it. 
From that perspective, it doesn’t seem necessary that the instructor use the system and that his 
use should impact the student’s learning, as measured by final grades. In other words, the student 
is ultimately in charge of their own learning and can use an adaptive learning system 
independently. However, this presupposes that students actually use the system independently. 
Alternatively, an instructor using the system (and thus encouraging students use through imposed 
deadlines and grades on students’ use) could increase the likelihood of students using the system 
by scaffolding them into that use. Even still, it is possible for students to use the adapted system 
and for their use to not have the anticipated impact on their learning, as would be expected if 
there were an issue with alignment between the adaptive learning system and the assessment. 
While the onus for learning falls on the student, the alignment between grades and 
student use may not be as strong as anticipated since only 6 and 10 percent of the variance was 
able to be explained from the regression model. Therefore, other, potentially stronger factors 
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appeared to impact the relationship between student use and course outcomes. The researcher 
recommends additional research be conducted to uncover these factors. 
Implications for Practice 
At a time when students are coming into the higher education environment from a K-12 
environment that focuses on providing the necessary supports students need to succeed, higher 
education leaders and instructors are being pressured to reconsider the one-size-fits-all mentality. 
Today’s students not only expect a greater level of guidance they also expect a more 
personalized experience. The current shift in paradigm from passive to active instructional 
strategies aligns itself with the demands of the workforce. Additionally, employers are 
demanding that students be able to think critically, independently, and in novel ways. The 
expectation is for students to take the knowledge they have about a concept and solve new 
problems in creative ways. For the first time in the recent history of educational technology, the 
right technology is available at the right time and in an affordable format. Additionally, 
scalability is now possible due to more cost effective technologies (Education Growth Advisors, 
2013a). 
There is a need to better understand the change process in higher education as well as 
how to support faculty in implementing technology-enhanced innovations into their courses. As 
with any major shift in paradigm, this level of change will not come without great effort and 
investment. The instructor for this study, having taught the course investigated for a number of 
years, did not have his own content and relied heavily upon publisher resources. While not 
problematic in and of itself, a lack of original content poses a barrier to the development of 
courses using adaptive learning as content is needed to build adaptive learning and publishers are 
not yet willing to allow access to the needed content. Developing original content takes a 
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significant amount of time. While the use of open educational resources is increasing at many 
institutions, it takes time to curate the resources and content needed for course development or 
redesign. 
The results from this study will initially be beneficial to university leaders as they form 
and/or align their university’s strategic initiatives with instructional change. It is also important 
that administrators include faculty in every step of the decision-making process. Leaders will 
need to carefully consider the support faculty will need to effectively implement adaptive 
learning into their courses in an effort to impact student success. Faculty support might include 
release time or compensation for course development as well as ongoing professional 
development and workshops geared toward implementing active learning strategies in the 
classroom. 
The data made available to instructors using adaptive learning will empower them with 
real time information on what students know and do not know. This knowledge will allow 
instructors to differentiate their lessons to meet each learner’s needs. Additionally, faculty will 
need training on how to become facilitators of learning as opposed to the primary deliverer of 
content. 
Limitations 
The goal for this study was to determine the relationships between faculty perceptions of 
implementing adaptive learning into their courses, levels of use of the innovation, and course 
outcomes after using adaptive learning. Three research questions were developed related to this 
goal. The data was analyzed and, while there were significant findings, more research is needed. 
One limitation of this study was having only one participant which impeded the 
researcher’s ability to have the variance needed to conduct a two-step regression to determine the 
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relationship between an instructor’s LoU and final course outcomes (final grades). Another 
limitation related to the course design. Due to the time required to develop adaptive learning 
courses and the fact that neither instructor for this study had their own content for the course 
being taught, a third party, who was already developing a kinesiology course for their program, 
allowed us to use their course for the study. The problem with using their course was that they 
used a different text than the one the instructor in this study used. Additionally, the instructor in 
the study argued that the course developed by the third party lacked the rigor expected. Initially, 
the instructor agreed to use the adapted portion of the course as a study aid and give students 
credit for their work in the Realizeit system. While this was a nice incentive, the instructor who 
remained in the study appeared to encourage use of the adapted portion of the course only two or 
three times. Students waited until the deadline to work through the majority of the modules, 
which impacted the results. Having only one participant was an additional limitation to this 
study. 
Recommendations for Future Research 
Longitudinal studies are needed across departments, disciplines, and types of universities, 
such as for-profit, private, public, large and small universities. Additionally, it would be 
interesting to investigate how an instructor’s use could accelerate student success and 
achievement. 
Conclusions 
The findings of this study added to the work of previous researchers in the area of the 
academic change process by investigating the relationship between use of innovations and 
student outcomes (Anderson, 1997). Indeed, the concerns of faculty play a role in their level of 
use. However, as with any educational change research, the focus should ultimately be on the 
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effect on student success. With a greater number of participants in this study, the effect of an 
instructor’s use on course outcomes could potentially be more accurately measured. 
The literature around change in higher education indicates that universities are working to 
better meet the demands of a more diverse student population and demanding workforce. The 
use of technological innovations for learning, such as adaptive learning, can help close the gap 
between what colleges and universities are providing and what employers want, need and expect. 
However, as with any significant change process, time, commitment, and diligence will be 
needed to reap the benefits adaptive learning can provide in increasing student success and 
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The Stages of Concern Questionnaire 
The purpose of this questionnaire is to determine what people who are using or thinking about 
using various programs are concerned about at various times during the adoption process. 
The items were developed from typical responses of school and college teachers who ranged 
from no knowledge at all about various programs to many years’ experience using them. 
Therefore, many of the items on this questionnaire may appear to be of little relevance or 
irrelevant to you at this time. 
For the completely irrelevant items, please circle “0” on the scale. Other items will represent 
those concerns you do have, in varying degrees of intensity, and should be marked higher on the 
scale. 
Please respond to the items in terms of your present concerns, or how you feel about your 
involvement with the adaptive learning initiative. We do not hold to any one definition of the 
adaptive learning initiative so please think of it in terms of your own perception of what it 
involves. Phrases such as “this approach” and “the new system” all refer to the adaptive learning 
initiative. Remember to respond to each item in terms of your present concerns about your 
involvement or potential involvement with the adaptive learning initiative. Thank you for taking 
time to complete this task. 
1. I am concerned about students’ attitudes toward the adaptive learning initiative. 0 1 2 3 4 5 6 7 
2. I now know of some other approaches that might work better. 0 1 2 3 4 5 6 7 
3. I am more concerned about another innovation. 0 1 2 3 4 5 6 7 
4. I am concerned about not having enough time to organize myself each day. 0 1 2 3 4 5 6 7 
5. I would like to help other faculty in their use of the adaptive learning initiative. 0 1 2 3 4 5 6 7 
6. I have a very limited knowledge of the adaptive learning initiative. 0 1 2 3 4 5 6 7 
7. I would like to know the effect of reorganization on my professional status. 0 1 2 3 4 5 6 7 
8. I am concerned about conflict between my interests and my responsibilities. 0 1 2 3 4 5 6 7 
9. I am concerned about revising my use of the adaptive learning initiative. 0 1 2 3 4 5 6 7 
10. I would like to develop working relationships with both our faculty and outside faculty using 
the adaptive learning initiative. 0 1 2 3 4 5 6 7 
11. I am concerned about how the adaptive learning initiative affects students. 0 1 2 3 4 5 6 7 
12. I am not concerned about the adaptive learning initiative at this time. 0 1 2 3 4 5 6 7 
13. I would like to know who will make the decisions in the new system. 0 1 2 3 4 5 6 7 
14. I would like to discuss the possibility of using the adaptive learning initiative. 0 1 2 3 4 5 6 7 
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15. I would like to know what resources are available if we decide to adopt the adaptive learning 
initiative. 0 1 2 3 4 5 6 7 
16. I am concerned about my inability to manage all that the adaptive learning initiative requires. 
0 1 2 3 4 5 6 7 
17. I would like to know how my teaching or administration is supposed to change.                     
0 1 2 3 4 5 6 7 
18. I would like to familiarize other departments or persons with the progress of this new 
approach. 0 1 2 3 4 5 6 7 
19. I am concerned about evaluating my impact on students. 0 1 2 3 4 5 6 7 
20. I would like to revise the adaptive learning initiative’s approach. 0 1 2 3 4 5 6 7 
21. I am preoccupied with things other than the adaptive learning initiative. 0 1 2 3 4 5 6 7 
22. I would like to modify our use of the adaptive learning initiative based on the experiences of 
our students. 0 1 2 3 4 5 6 7 
23. I spend little time thinking about the adaptive learning initiative. 0 1 2 3 4 5 6 7 
24. I would like to excite my students about their part in this approach. 0 1 2 3 4 5 6 7 
25. I am concerned about time spent working with nonacademic problems related to the adaptive 
learning initiative. 0 1 2 3 4 5 6 7 
26. I would like to know what the use of the adaptive learning initiative will require in the 
immediate future. 0 1 2 3 4 5 6 7 
27. I would like to coordinate my efforts with others to maximize the adaptive learning initiative. 
0 1 2 3 4 5 6 7 
28. I would like to have more information on time and energy commitments required by the 
adaptive learning initiative. 0 1 2 3 4 5 6 7 
29. I would like to know what other faculty are doing in this area. 0 1 2 3 4 5 6 7 
30. Currently, other priorities prevent me from focusing my attention on the adaptive learning 
initiative. 0 1 2 3 4 5 6 7 
31. I would like to determine how to supplement, enhance, or replace the adaptive learning 
initiative. 0 1 2 3 4 5 6 7 
32. I would like to use feedback from students to change the program. 0 1 2 3 4 5 6 7 
33. I would like to know how my role will change when I am using the adaptive learning 
initiative. 0 1 2 3 4 5 6 7 
34. Coordination of tasks and people is taking too much of my time. 0 1 2 3 4 5 6 7 
35. I would like to know how the adaptive learning initiative is better than what we have now. 0 
1 2 3 4 5 6 7 
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Please complete the following: 
1. How long have you been involved with the adaptive learning initiative, not counting this year? 
Never ___ 1 year ___ 2 years ___ 3 years___ 4 years ___ 5 or more ___ 
2. In your use of the adaptive learning initiative, do you consider yourself to be a: 
Non-user ___ novice ___ intermediate ___ old hand ___ past user___ 
3. Have you received formal training regarding the adaptive learning initiative (workshops, 
courses)? 
Yes ___ No ___ 
4. Are you currently in the first or second year of use of some major innovation or program other 
than this one? 
Yes ___ No ___ 
If yes, please describe briefly: 
 
Thank you for your help! 
Copyright © 2006, SEDL 
Stages of Concern Corresponding SoCQ Statements 
0 Unconcerned 3, 12, 21, 23, 30 
1 Informational 6, 14, 15, 26, 35 
2 Personal 7, 13, 17, 28, 33 
3 Management 4, 8, 16, 25, 34 
4 Consequence 1, 11, 19, 24, 32 
5 Collaboration 5, 10, 18, 27, 29 











Levels of Use: The Basic Interview Protocol 
 
Question: 
Are you using the innovation? 
IF YES 
What do you see as the strengths and weaknesses of the innovation in your situation? Have you 
made any attempt to do anything about the weaknesses? 
 
Are you currently looking for any information about the innovation? What kind? For what 
purpose? 
 
Do you ever talk with others about the innovation? What do you tell them? 
 
What do you see as being the effects of the innovation? In what ways have you determined this? 
Are you doing any evaluating, either formally or informally, of our use of the innovation? Have 
you received any feedback from students? What have you done with the information you get? 
 
Have you made any changes recently in how you use the innovation? What? Why? How 
recently? Are you considering making any changes? 
 
As you look ahead to later this year, what plans do you have in relation to your use of the 
innovation? 
 
Are you working with others (outside of anyone you may have worked with from the beginning) 
in your use of the innovation? Have you made any changes in your use of the innovation based 
on this coordination? (If a positive response is given, LoU V probes (below) are used.) 
 
Are you considering making or planning to make major modifications or to replace the 





LoU V Probes 
 
How do you work together? How frequently? 
 
What are the strengths and the weaknesses of this collaboration for you? 
 
Are you looking for any particular kind of information in relation to this collaboration? 
 
When you talk to others about your collaboration, what do you share with them? 
 
Have you done any formal or informal evaluation of how your collaboration is working? 
 
What plans do you have for this collaborative effort in the future? 
 
Can you summarize for me where you see yourself right now in relation to the use of the 
innovation? (Optional Question) 
 
IF NO 
Have you made a decision to use the innovation in the future? If so, when? 
 
Can you describe the innovation for me as you see it? 
 
Are you currently looking for any information about the innovation? What kinds? For what 
purposes? 
 
What are the strengths and weaknesses of the innovation for your situation? 
 
At this point in time, what kinds of questions are you asking about the innovation? Give 




Do you ever talk with others and share information about the innovation? What do you share? 
What are you planning with respect to the innovation? Can you tell me about any preparation or 
plans you have been making for the use of the innovation? 
 
Can you summarize for me where you see yourself right now in relation to the use of the 
innovation? (Optional Question) 
 
Past-User Questions 
When did you stop using the innovation? 
 
Can you describe for me how you organized your use of the innovation, what problems you 
found, and what its effects appeared to be on students? 
 
When you assess the innovation at this point in time, what are its strengths and weaknesses for 
you? 





































6 Refocusing The individual focuses on exploring ways to reap more universal 
benefits from the innovation, including the possibility of making 
major changes to it or replacing it with a more powerful alternative. 
5 Collaboration The individual focuses on coordinating and cooperating with others 
regarding use of the innovation. 
4 Consequence The individual focuses on the innovation’s impact on students in 
his or her immediate sphere of influence. Considerations include 
relevance of the innovation for students; the evaluation of student 
outcomes, including performance and competencies; and the 
changes needed to improve student outcomes. 
Ta
sk
 3 Management The individual focuses on the processes and tasks of using the 
innovation and the best use of information and resources. Issues 




2 Personal The individual is uncertain about the demands of the innovation, 
his or her adequacy to meet those demands, and/or his or her own 
role with the innovation. The individual is analyzing his or her 
relationship to the reward structure of the organization, determining 
his or her part in decision making, and considering potential 
conflicts with existing structures or personal commitment. 
Concerns also might involve the financial or status implications of 
the program for the individual and his or her colleagues. 
1 Informational The individual indicates a general awareness of the innovation and 
interest in learning more details about it. The individual does not 
seem to be worried about himself or herself in relation to the 
innovation. Any interest is in impersonal, substantive aspects of the 
innovation, such as its general characteristics, effects, and 
requirements for use. 
0 Unconcerned The individual indicates little concern about or involvement with 
the innovation. 
 










The Levels of Use 
 
0 Nonuse: State in which the user has little or no knowledge of the innovation, has no 
involvement with the innovation, and is doing nothing toward becoming involved. 
I Orientation: State in which the user has acquired or is acquiring information about the 
innovation and/or has explored or is exploring its value orientation and its demand 
upon the user and the user system. 
II Preparation: State in which the user is preparing for first use of the innovation 
III Mechanical Use: State in which the user focuses most effort on the short-term, day-to-
day use of the innovation with little time for reflection. Changes in use are made more 
to meet user needs than client needs. The user is primarily engaged in a stepwise 
attempt to master the tasks required to use the innovation, often resulting in disjointed 
and superficial use. 
IVA Routine: Use of the innovation is stabilized. Few if any changes are being made in 
ongoing use. Little preparation or thought is being given to improving innovation use 
or its consequences. 
IVB Refinement: State in which the user varies the use of the innovation to increase the 
impact on clients within immediate sphere of influence. Variations are based on 
knowledge of both short- and long-term consequences for clients. 
V Integration: State in which the user is combining own efforts to use the innovation 
with the related activities of colleagues to achieve a collective effect on clients within 
their common sphere of influence. 
VI Renewal: State in which the user reevaluates the quality of use of the innovation, seeks 
major modifications or alternatives to the present innovation to achieve increased 
impact on clients, examines new developments in the field, and explores new goals for 
self and the system. 
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Raw Data – Regression  
Subject POT Total wks Activity LOU POT 
1 4 1 1 
1 6 3 2 
2 0 1 1 
2 1 3 2 
3 5 1 1 
3 3 3 2 
4 2 1 1 
4 2 3 2 
5 3 1 1 
5 4 3 2 
6 3 1 1 
6 2 3 2 
7 1 1 1 
7 0 3 2 
8 6 1 1 
8 7 3 2 
9 1 1 1 
9 7 3 2 
10 3 1 1 
10 2 3 2 
11 4 1 1 
11 3 3 2 
12 6 1 1 
12 1 3 2 
13 3 1 1 
13 5 3 2 
14 4 1 1 
14 4 3 2 
15 2 1 1 
15 3 3 2 
16 1 1 1 
16 1 3 2 
17 5 1 1 
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Subject POT Total wks Activity LOU POT 
17 1 3 2 
18 1 1 1 
18 6 3 2 
19 3 1 1 
19 5 3 2 
20 3 1 1 
20 4 3 2 
21 2 1 1 
21 3 3 2 
22 0 1 1 
22 4 3 2 
23 0 1 1 
23 1 3 2 
24 4 1 1 
24 1 3 2 
25 3 1 1 
25 3 3 2 
26 1 1 1 
26 2 3 2 
27 1 1 1 
27 4 3 2 
28 1 1 1 
28 3 3 2 
29 3 1 1 
29 1 3 2 
30 3 1 1 
30 3 3 2 
31 0 1 1 
31 2 3 2 
32 5 1 1 
32 3 3 2 
33 2 1 1 
33 4 3 2 
34 1 1 1 
34 4 3 2 
35 3 1 1 
35 4 3 2 
36 1 1 1 
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Subject POT Total wks Activity LOU POT 
36 0 3 2 
37 2 1 1 
37 4 3 2 
38 0 1 1 
38 2 3 2 
39 2 1 1 
39 7 3 2 
40 2 1 1 
40 3 3 2 
41 2 1 1 
41 1 3 2 
42 1 1 1 
42 2 3 2 
43 1 1 1 
43 1 3 2 
44 0 1 1 
44 2 3 2 
45 0 1 1 
45 3 3 2 
46 1 1 1 
46 2 3 2 
47 4 1 1 
47 2 3 2 
48 4 1 1 
48 1 3 2 
49 2 1 1 
49 2 3 2 
50 0 1 1 
50 3 3 2 
51 0 1 1 
51 2 3 2 
52 0 1 1 
52 4 3 2 
53 1 1 1 
53 5 3 2 
54 6 1 1 
54 3 3 2 
55 1 1 1 
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Subject POT Total wks Activity LOU POT 
55 4 3 2 
56 2 1 1 
56 3 3 2 
57 2 1 1 
57 5 3 2 
58 4 1 1 
58 4 3 2 
59 3 1 1 
59 4 3 2 
60 3 1 1 
60 4 3 2 
61 6 1 1 
61 3 3 2 
62 3 1 1 
62 4 3 2 
63 1 1 1 
63 3 3 2 
64 1 1 1 
64 2 3 2 
65 3 1 1 
65 4 3 2 
66 5 1 1 
66 6 3 2 
67 2 1 1 
67 6 3 2 
68 1 1 1 
68 4 3 2 
69 4 1 1 
69 1 3 2 
70 4 1 1 
70 2 3 2 
71 2 1 1 
71 1 3 2 
72 3 1 1 
72 2 3 2 
73 4 1 1 
73 4 3 2 
74 4 1 1 
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Subject POT Total wks Activity LOU POT 
74 6 3 2 
75 1 1 1 
75 2 3 2 
76 5 1 1 
76 5 3 2 
77 2 1 1 
77 1 3 2 
78 2 1 1 
78 5 3 2 
79 3 1 1 
79 4 3 2 
80 2 1 1 
80 6 3 2 
81 0 1 1 
81 7 3 2 
82 2 1 1 
82 5 3 2 
83 4 1 1 
83 2 3 2 
84 1 1 1 
84 2 3 2 
85 2 1 1 
85 4 3 2 
86 3 1 1 
86 3 3 2 
87 1 1 1 
87 2 3 2 
88 2 1 1 
88 4 3 2 
89 2 1 1 
89 2 3 2 
90 0 1 1 
90 2 3 2 
91 5 1 1 
91 4 3 2 
92 0 1 1 
92 5 3 2 
93 0 1 1 
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Subject POT Total wks Activity LOU POT 
93 1 3 2 
94 4 1 1 




















Raw Data – Multiple Regression 
Subject 1st POT Total Wks w/ Activity 




1 4 6 87 
2 0 1 83 
3 5 3 83 
4 2 2 95 
5 3 4 85 
6 3 2 76 
7 1 0 32 
8 6 7 95 
9 1 7 86 
10 3 2 93 
11 4 3 76 
12 6 1 50 
13 3 5 92 
14 4 4 76 
15 2 3 78 
16 1 1 64 
17 5 1 63 
18 1 6 86 
19 3 5 85 
20 3 4 82 
21 2 3 95 
22 0 4 68 
23 0 1 84 
24 4 1 77 
25 3 3 74 
26 1 2 85 
27 1 4 82 
28 1 3 81 
29 3 1 79 
30 3 3 92 
31 0 2 79 
32 5 3 77 
33 2 4 77 
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Subject 1st POT Total Wks w/ Activity 




34 1 4 76 
35 3 4 80 
36 1 0 0 
37 2 4 75 
38 0 2 79 
39 2 7 76 
40 2 3 79 
41 2 1 82 
42 1 2 87 
43 1 1 78 
44 0 2 81 
45 0 3 68 
46 1 2 83 
47 4 2 77 
48 4 1 87 
49 2 2 82 
50 0 3 67 
51 0 2 80 
52 0 4 82 
53 1 5 68 
54 6 3 79 
55 1 4 77 
56 2 3 83 
57 2 5 70 
58 4 4 88 
59 3 4 73 
60 3 4 91 
61 6 3 79 
62 3 4 94 
63 1 3 78 
64 1 2 0 
65 3 4 86 
66 5 6 90 
67 2 6 96 
68 1 4 80 
69 4 1 92 
70 4 2 87 
71 2 1 81 
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Subject 1st POT Total Wks w/ Activity 




72 3 2 69 
73 4 4 87 
74 4 6 83 
75 1 2 86 
76 5 5 91 
77 2 1 71 
78 2 5 96 
79 3 4 84 
80 2 6 70 
81 0 7 90 
82 2 5 89 
83 4 2 82 
84 1 2 75 
85 2 4 75 
86 3 3 93 
87 1 2 71 
88 2 4 80 
89 2 2 67 
90 0 2 85 
91 5 4 59 
92 0 5 75 
93 0 1 71 
94 4 4 71 
 
 
 
 
 
 
 
